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MOVING A TELEPHONE EXCHANGE. 





SERVICE INAUGURATED IN THE NEW SPRING 
STREET BUILDING OF THE METROPOL- 
ITAN COMPANY—ANOTHER GREAT 
ADVANCE IN THE PERFECTION 
OF TELEPHONE SERVICE 
IN NEW YORK. 


Last week the third of the new telephone 
buildings erected during recent years by the 
Metropolitan Telephone and Telegraph 
Company was inaugurated. The new ex- 
change is in the center of the wholesale dry 
goods district, at the corner of Spring and 
Wooster streets, and replaces the old office 
at Spring street and Broadway. This dis- 
trict is one of the busiest in the town, as a 
very large amount of telephoning is done in 
the neighborhood of Spring street with the 
lower part of the town, and the need fora 
new office, equipped with all modern im- 
provements, has long been felt 

The old Spring street exchange was 
worked on what is known as the ‘‘im- 
proved” Chiunock system, a collection of 
apparatus which is as much out of date 
compared with the latest type of multiple 
switchboard, as the old paddle-wheel boats 
which first crossed the Atlantic are in com- 
parison with the twin-screw liners of to-day. 
A comparison which only goes to show that 
telephony makes progress with more rapid 
strides even than marine architecture and 
engineering. * 

The Chinnock system, pure and simple, 
provided a slow method of making connec- 
tions between subscribers, but the ‘‘im- 
proved ” Chinnock was, if anything, some 
what slower and more complicated. In the 
old Spring street exchange there were switch- 
boards on each side of the room and small 
rectangular switching tablesdown the middle. 
The subscribers’ calls came in at one side 
and the connections were put up at the 
other, while the operators at the smal) tables 
looked after the trunking service. The calls 
were transferred in many cases from one 
board to another by written slips, four, and 
sometimes even five, operators taking part 
in every connection required. A great deal 
of the apparatus was antiquated and cumber- 
some, and the noise and confusion attend- 
ant on so many people working in one room 
rendered it a matter of some difficulty to 
superintend the proper execution of the 
work and maintain an efficient service. This 
system, now superseded, was the last of its 
type in New York. 

In the new exchange we find a very differ- 
ent state of things. The operating room is 
probably the best arranged department of 
the kind in the metropolitan district, which 
was akin to saying that it is the best in the 
country. It is on the top floor of a hand- 
some modern fire-proof building, built in 
the style of the well-known Telephone 
Building in Cortlandt street, and very 
similar to the new exchange building in- 
augurated by the Metropolitan Company in 
August of last year, of which we gave an 
illustrated description at that time. The 
operating room is light and airy, having a 
skylight above and windows on all sides. 

Running round three sides of the room is 
a multiple switchboard of the latest pattern, 
fitted with every improvement in the shape 


of ringing and listening keys of the best 
type, every accessory to the board being 
arranged for metallic circuit working. The 
switchboard has an ultimate capacity of 
3,600 metallic circuit subscribers, but is at 
present only arranged for something over 
half that number. At present there are nine 
sections in use besides three trunking sections 
which deal entirely with the receiving 
trunks from the other principal exchanges 
in the city, such as Cortlandt, Eighteenth 
and Thirty-eighth. The sending trunks 
and calling circuits to other offices are dis- 
tributed through the board in the usual way. 
Each operator attends to 60 subscribers, 
besides having within reach the necessary 
calling circuits and sending trunks to con- 
nect her subscribers with those in other dis- 
tricts. 

It is easy to understand from the fore- 
going brief descriptions how much the old 
arrangement differs from the new, and how 
vastly superior the multiple board is, for 
large exchanges, to any other system of 
switching. The mere fact that only one 
operator is required to makeany connection, 
instead of four or five, is sufficient to show 
what a great gain is effected in the prompti- 
tude of the service, and in reducing the 
chances of errors to a minimum. 

In the new operating room every part of 
the switchboard is in full view of the man- 
ager of the office, and he is thus able to keep 
a watchful eye on all that goes on without 
stirring from his seat. There is a strange 
air of calm and quiet about the place com- 
pared with the old office, the rattling noise 
of heavy plugs and switches, and the traffic 
of small boys with slips being noticeably 
absent. The new board requires only a lit- 
tle more than half the number of operators 
necessary to handle the old collection of ap 
paratus, so that the improvement is apparent 
on all hands. The quickness and readiness 
of resource which telephone operators ac- 
quire is exemplified by the ready manner in 
which, in this instance, they have learnt to 
work a totally different system to that which 
they had been accustomed to. 

At the present writing the new office has 
been in operation only a few days, yet there 
has been almost total absence of trouble or 
delay. The only difficulty that arises is 
from the fact that the operators have to rely 
on their memory in busy times. At the old 
exchange the connections were made from 
slips, and if slips accumulated they were 
worked off in their proper order. With the 
multiple board, if a number of subscribers 
in charge of any one operator take it into 
their heads to call up at the same moment, 
the operator has to carry their demands in 
her head until all the connections are made, 
and this naturally comes a little difficult at 
first; it must be said, too, that the impatience 
of the average telephone subscriber in no 
way tends to lighten the work. 

A very large amount of business is done 
at the Spring street exchange. The number 
of connections average over 10,000 per day, 
and of these fully 97 per cent. occur between 
the hours of eight a. M. and six p.m. Of 
these 10 hours at least three, one in the 
morning, one in the middle of the day and 
one in the evening, are very slack, so that 
the greater part of the work is done during 

(Continued on page 254.) 


A Good Lamp Socket. 

The demand for sockets for incandescent 
lamps is one of such increasing volume that 
many experts have devoted their time and 
inventive genius to work in this branch of 
the electrical industry. New sockets have 
appeared with regularity, and some have 
disappeared ditto. Onc that bids fair, how- 
ever, to retain its popularity, and which 
evidently merits the many encomiums it has 
received, is the lamp socket of the Union 
Electric Manufacturing Company, of Bridge- 
port, an enterprising concern with Messrs. 
John C. English and J. M. Orford as the 
leading spirits. This socket is illustrated 
in the Review, this issue, a view of the 





Union E.ectric Mra. Co.’s LAMP Socket. 
interior arrangement being presented. This 
socket is strougly patented and possesses 
several features of particular value, features 
that make it ever popular with users. It is 
simple, with few parts, and durable. The 
demand for the socket has constantly grown 
since its introduction, and the Union. Elec- 
tric Company, which deals in electrical 
supplies generally, is to be congratulated on 
the possession of such a popular specialty. 

One of the most prominent firms of elec- 
trical contracters and enginecrs in the coun- 
try writes: ‘‘The socket we consider very 
simple and durable, and one that will not 
easily get out of order.” 


Death of Theodore Larbig. 

Mr. Theo. Larbig, for many years a sales- 
man in the electric wire business in New 
York, was killed by a pistol in the hands of 
Darwin J. Meserole, of Brooklyn, Saturday 
night of last week. Both gentlemen were 
visitors at a flat occupied by Mrs. D. F. 
Comstock, on Sackett street, Brooklyn, and 
about 10 o’¢lock became engaged in an alter- 
cation, whereupon Meserole fired two shots, 
he claims in self-defense. The second one 
entered Larbig’s heart, and the victim fell 
dead. The body of Mr. Larbig was turned 
over to the coroner, and both Meser- 
ole and Mrs. Comstock were locked up 
pending investigation and trial. Mr. Larbig 
resided at 28 Second street, Brooklyn, and 
leaves a widow and two sons. 
> 








The great dynamo electric machine illus- 
trated and described in this issue of the 
REVIEw will prove of interest to electrical 
engineers. An output of 750,000 watts is 
phenomenal. 


The Pittsburgh Bureau of Electricity. 

The Department of Public Safety has re- 
cently rendered a report to the city of Pitts- 
burgh. The report includesa description 
of the works and instruments used by the 
Bureau of Electricity, which is in charge of 
Mr. Morris Mead, a gentleman well known 
to electrical people. The following is a re- 
sumé of the specifications for electrical ap- 
paratus which has been installed for the 
Bureau of Electricity : 

One main switchboard (shown at the right 
of our illustration) of outside dimensions, in- 
cluding frame, not to exceed 13 feet wide 
and 15 feet from the floor of the room to the 
top of ornamental cap when switchboard is 
placed on the pedestal or counter provided 
for it, not more than two feet deep, com- 
plete, with all necessary switches, levers, 
galvanometers, annunciators and testing ap- 
paratus, as further described in the follow- 
ing specifications : AJ] the materials, work- 
manship and finish to be strictly first-class 
in every respect. All the apparatus to be 
mounted and connected in position in the 
office in perfect working order, to the satis- 
faction and under the direction of the super- 
intendent of the Bureau of Electricity. 

The panel, or switchboard proper, to be 
not less than 10 feet long and 41¢ feet wide, 
made in sections of the best ueaed light- 
colored mahogany, or, if preferred, of high 
finish slate, marbleized in colors, as may be 
selected, one inch thick, with provision for 
not less than 40 metallic signal circuits and 
10 metallic alarm circuits. The arrange- 
mentof the switches and plan of the switch- 
board to be subject to the direction and ap- 
proval of the superintendent of the Bureau 
of Electricity. 

The sides and top of frame for switch- 
board to be of dark-colored mahogany, of 
best quality, hand carved as desired, of such 
thickness and breadth as shall give the best 
effect to the panel and ample strength for 
the proper uses of the board. The base of 
frame to be designed with special reference 
for placing the same on a pedestal or counter. 
The rear or back of the frame to be com- 
pletely enclosed with not less than four pairs 
of panel doors hung with brass hinges on 
suitable separating strips and furnished with 
brass locks, hooks and brass keys. No iron 
in any shape to be used in the construction 
of the board. 

The switch straps shall have a Crane split 
German silver spring to assure easy move- 
ment and perfect contact, with a turned 
polished hard rubber knob seven-eighths of 
an inch long by a full half inch in diameter, 
secured to the faces of their lower end and 
projecting outwards so as to form a con- 
venient handle for operating the switch. 
The upper ends -of these switches are to 
move freely on brass bolts of sufficient length 
to go through the straps and switchboard, 
and project beyond its thickness sufficiently 
to have screws cut on their rear end to re- 
ceive two sets nuts, four copper washers and 
the necessary wire connections. The heads 
of the brass bolts shall be a full half inch in 
diameter, and about one-tenth of an inch 
thick. Between them and the face of the 
switches shall be a thin German silver washer 
to prevent undue friction. Immediately on 
the face of the switchboard, and over the 
holes through which these bolts pass, shall 
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be placed heavy brass washers or bases 
seven-eighths of an inch in diameter, a full 
tenth of an inch thick, with their front out- 
ward edge chamfered down to one-sixteenth 
of an inch, to be properly secured to the 
board, to have a square hole in its center, 
measuring one-quarter inch on each side, to 
receive a corresponding square cut at the 
proper place on the brass bolts, between 
which square and the back of the head of 
the switch strap shall be placed one of the 
Gardiner split twisted washers. The lower 
end of the Crane split spring shall move freely 
aod rest upon brass button-head bolts, two 
to each switch. These heads shall be one- 
half inch in diameter, a full tenth inch thick 
for seven-eighths of their diameter, facing 
each other inwards; the remaining eighth 
of their diameter shall project a full tenth of 
an inch more from the board of each outer 
segment of their circumference, so as tostop 
the further right or left movement of the 
switch, and these buttons are to be placed in 
such proximity that the circuit shall not be 
broken in moving the switch from one to 
the other. The stem of these bolts shall be 
of sufficient length to pass through the 
switchboard and project beyond, with screws 
on their rear ends in all respects similar to 
the head bolts. One or more lines of these 
switches shall be yoked together by polished 
hard rubber strips one inch wide and a full 
eighth of an inch thick, secured to the face 
of the lower end of the straps. All yoked 
switches sball be moved with rack and pip. 
ion by levers with finished rubber handles. 
There shall be one line of spring jack plug 
switches for not less than 40 metallic cir- 
cuits, consisting of 80 springs and corre- 
sponding posts, to be attached to slate, rub_ 
ber or such wood base as may be selected. 
Ten split plug connectors with flexible cords 
as per sample. There shall be one line of 
circuit terminal switches for not less than 40 
metallic circuits, with battery terminal 
switches in center of each set or pair of cir- 
cuit terminal switches. Alsoa line of heavy 
ground terminal switches immediately over 
the terminal switches above described. 
These terminal switches shall be made of 
the best brass, half inch thick, and varying 
in width and length asthe work they are to 
perform may require. These terminal 
switches shall be furnished with 250 split 
plug connectors, with polished hard rubber 
handles. There shall be two oval or oblong 
circles of circuit and battery terminal but- 
ton-head switches, with two center strap 
switches to each, so arranged as to throw 
additional battery or reverse the battery 
poles on the right or left of each metallic 
circuit. 

There shall be one or more lines of an- 
nunciators, not less than one for each signal 
circuit, so constructed as to be restored by 
one movement, electrically or mechanically, 
at will of operator. These annunciators 
shall be placed between the upper line of 
switches on the board and the ornamental 
cap of its frame. Drops to be numbered as 
desired and furnished, if required, with 
beveled glass plate front with openings for 
drops. 

There shall be not less than 40 upright or 
Breguet galvanometers, so constructed that 
when the lines are in normal condition the 
needle shall be vertical, and that any devia- 
tion from the vertical position, either right 
or left, will indicate defect or irregularity. 
There shall be also one large upright gal- 
vanometer to indicate the condition of the 
alarm circuits. All these galvanometers 
shall be furnished with accurate index dials, 
on which are to be engraved the degrees of 
deflection, and are to have controlling levers 
and to be placed in a recess to be made in 
the center of the switchboard with heavy 
plate giass front, in line with the face of the 
switchboard. 

There shall be furnished with the switch- 
board one rheostat and bridge for daily prac- 
tical testing of the whole system, furnished 
with such flexible conductors and_ split 
switch plugs as may be necessary for mak- 
ing proper tests. These are to used in con- 
nection with one circular ground test, 
arranged on the switchboard for the right 
and left of 40 metallic circuits, with one 
central switch placed so as to move freely 
over all of the 80 buttons, 

All mounting and connecting of appa- 
ratus to be done without any interference to 
the fire alarm service, and at such time and 
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in such manner as may be desired by the 
superintendent of the Bureau of Electricity, 
and all necessary and proper materials not 
specified which may be required to complete 
the apparatus are to be furnished as directed. 

One main relay or key board (shown at 
the left of our illustration) outside dimen- 
sions, including frame, not to exceed 17 feet 
wide and 15 feet from the foot of the room 
to the top of the ornamental work, when re 
lay board is placed on the pedestal or counter 
provided for it, nor more than two feet 
deep. To be complete with all necessary 
keys, relay magnets, annunciators, plug 
switches, auxiliary battery switches, circuit 
changing switches, company annunciator, 
button board, etc., as further described in 
the following specifications: 

All the apparatus to be mounted and con 
nected in position in the telegraph office in 
perfect working order, to the satisfaction 
and under the direction of the superintend- 
ent of the Bureau ofElectricity. 

The panel to be not less than 14 feet long 
and 54¢ feet wide; such portions as desired 
to be made of the best seasoned light-colored 
mahogany; or, if preferred, of high finish 
slate, marbleized in colors, as may be se- 
lected. 




















glass and mat,as required (or if preferred 
the openings in glass to be etched in gold), 
to extend over entire face in sections uf five 
or ten, as required. The annunciator mag- 
nets to be wound with best silk magnet wire 
to resistance required and furnished with 
mechanism so that the drops may be restored 
both electrically and mechanically. 

Forty plug switches to be furnished and 
mounted in woodwork in accordance with 
drawings, base to be of wood, rubber, or any 
suitable material selected, two inches in 
diameter, the switch to be three-way made of 
brass #4; of aninch thick, with four plug 
holes and one split rubber-handled plug to 
each switch. All connections to be made by 
using brass bolts with nuts and washers on 
back of woodwork. 

Forty relays to be furnished with rubber 
magnet covers and wound with best silk 
magnet wire. as required. All contact 
points to be of platina and front contact 
screws to be insulated from frames with 
flanged rubber bushings. Relays to be 
mounted in compartments, as shown in 
drawings. Adjustment posts to be mounted 
in the woodwork, and to extend outside of 
same. The relay bases to be of marbleized 
slate, as desired, and relays to be mounted in 
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sions, to be mounted on wood base with 
screws and washers for connecting each 
spring, an adjustable shunt coil of from 1 
to 25 ohms resistance for each of the 4() 
switches to be furnished and mounted. Two 
connection strips running over all the 
switches are to be furnished for connecting 
each section with its adjoining section by 
screws, thus allowing the removal of any 
section at will. Each switch to be provided 
with a metal bushing through which the 
brass rod may pass. 

Forty Morse telegraph keys to be furnished 
in style and design as selected with back 
contact platina insulated screws mounted 
on carved wocd brackets. All connections 
to be made with brass bolts and nuts and 
washers on back of wookwork. 

Forty special combination circuit chang- 
ing switches to be furnished with German 
silver or phospbor bronze springs and five 
bearings to each; bases to be of mahogany 
in sections, as desired, 1,5; inches thick, with 
groove for each slide 34 inch wide, 44 inch 
deep, slide to be of hard rubber, to fit the 
groove and to slide easily. Contact springs 
to be provided with suitable screws and 
washers, A fine finished steel bar to be 
furnished the length of woodwork and 134 
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The counter, as well as the sides and top 
of frame, to be of dark-colored mahogany of 
best quality, hand carved as desired, of such 
thickness and breadth as shall give the best 
effect to the panel, and ample strength for 
the proper uses of the board; the base of 
frame to be designed with special reference 
to placing on a pedestal or counter, The 
rear or back of the frame and counter to be 
completely enclosed with not less than five 
pairs of panel doors, hung with brass hinges 
on suitable separating strips, and furnished 
with brass locks, hooks and brass keys. No 
iron in any shape to be used in the construc 
tion of the board. 

An annunciator of 40 numbers to be fur 
nished complete, numbers to be in a single 
row extending over relay compartments in 
accordance with drawing, the drops to be 
engraved to correspond with the annunciator 
on switchboard, the face of the annunciato1 
to have an opening for each number, and in 
addition thereto an opening in which a 
printed list of boxes upon each circuit will 
be shown. These slips are to be furnished 
by contractor, say, ten of each. Annunciatot 
front to be provided with beveled edge plate 





All connections to be made 
with brass bolts with nuts and washers on 
back of woodwork. The relay compart- 
ment to be provided with eight section brass 
frame and beveled edge plate glass, each 
section to be mounted with proper brass 
hinges, fastenings and counter weights on 
back of weodwork, so as to hold frames in 
any position. Frames to be made with 
arrangement for removing the glass plates. 
Forty auxiliary battery switches to be 
furnished and mounted on woodwork in 
sections of five, bases to be of seasoned 
mahogany 1,5, inches thick, about 91g inches 
long and 6 inches wide, with groove for 
each side 34 inch wide, 14 inch deep and 434 
inches long ; slide to be of hard rubber to fit 
the groove and to slide easily ; a knob of 
same material 1!, inches in diameter on 
face with silver plated metal engraved num- 
ber plate, with brass rod of required size 
and length, screwed in end of slide. Each 
slide to be provided with four brass plate 
bearings to be let into the rubber, flush with 
face, properly fastened, and each slide to be 
provided with six German silver or phosphor 
bronze contact springs of required dimen- 


sections of five. 
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inches wide by 14 inch thick, extending 
over the stops with slot for steel roller on 
each switch, the whole to be placed in 
position and connected. 

Each switch to be mounted with metal 
hinged connecting bar and steel lever ex- 
tending through guide plates in front wood- 
work, and each lever to be provided with a 
polished rubber handle about 314 inches 
long, with a silver plated engraved number 
plate onend. A circuit changer, consisting 
of flat rubber slide of suitable size, to be 
furnished and mounted in mahogany base, 
connected to and operated by steel bar with 
sufficient number of contact springs and 
points, similar to springs and points in each 
of the 40 switches, arranged so as to con- 
nect any one of the 40 switches on to all of 
the company special circuits by the bringing 
down of any one of the 40 rubber handles. 

Beveled edge plate glass is to be furnished 
in lengths as desired, and arranged in front 
of the 40 switches and the circuit changing 
switch, with suitable fittings for removing 
same if desired. 

The steel bar is to be mounted in metal 
track with steel rollers so as to move 
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freely, and when operated by any one of the 
handles is to be arranged so as to prevent 
any other switch and its lever being moved, 
by mechanically locking out all except the 
one in operation. 

A 24 number button board to be furnished, 
consisting of suitable mahogany wood case 
with 48 engraved numbers and 48 rubber 
finished buttons mounted in metal fittings 
and arranged with springs and platina con- 
tact points so as to operate the company an- 
nunciator on switchboard. 

The contractor is to provide a sufficient 
quantity of rubber compound, or kerite or 
Okonite insulated copper wire of size required 
for connection on all the above apparatus, 
which connections are to be properly made 
and tested. The wires to each set of appa- 
ratus to extend to base of woodwork and 
left in condition to connect to battery and 
outside wires. In addition the connection 
from switchboard to relays are to be made 
complete, using the best quality of office 
wire for same, of size required from the 
termination of one set of kerite or compound 
wires to the other. All connecting wires to 
be run in brackets made of some non com- 
bustible material as selected. 

The contractor is to provide the whole of 
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Ball & Wood Company’s 500 Horse- 
Power Engine. 

One of the interesting chapters in the 
history of electricity relates to the remark- 
able development of high speed engines 
which it has caused. The slow speed engine 
in its best form, the Corliss type, was prac- 
tically a perfected machine when the first 
electric dynamos for commercial use were 
put into service, while the high speed en- 
gine may be said to have developed simul- 
taneously with the electrical industry. The 
earlier dynamos were almost invariably 
driven by high speed engines, not only be- 
cause of the better regulation thus obtained, 
but because Corliss engines of small power 
are very expensive and cumbersome. Fuel 
economy in the small stations then in use 
was of less importance than compactness of 
plant and uniformity of speed. 

As the business grew, the question of coal 
consumption began to receive more atten- 


tion. It was found in practice that the 


the Corliss in this comparison, whether both 
were used with the condenser or without. 
Thus a wider field for high speed engines 
was opened. The skepticism at first ex- 
pressed as to the desirability of non-con- 
densing compounds was quickly answered 
by practical results. The usual form for 
high speed compounds is the horizontal, 
whether of the tandem or cross compound 
type. In Europe the vertical form is exten- 
sively used, and it is believed by many that 
large high speed vertical compound engines 
will come into very general favor here, par- 
ticularly where floor space is valuable. 

Figs. 1 and 2 illustrate a 500 horse-power 
engine of this class; the floor space required, 
including wheels, is about 8 feet by 12 feet, 
thus giving over five horse-power per square 
foot of floor. The vertical height of this 
engine is about 12 feet. 

The engine here illustrated is built by the 
Ball & Wood Company at their Elizabethport 
shops, and has in its governor, valve, etc.., 
all the characteristic features of the Ball 


engines. For convenience of access, the 
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Carbondale, Ill.—Carbondale Electric 
Company; capital, $5,000. 

Bellevue, 0.—Bellevue Light and Power 
Company; capital, $20,000. 

Chicago, Ill.--Allen Imi-Electric 
Company; capital, $25,000. 

Louisville, KEy.—Thum Electric Safety 
Company; capital, $1,000,000. 

Quincy, Mass.—Quincy Electric Freight 
Railway Company; capital, $300,000. 

Sayre, Pa.—Sayre Electric Light, Heat 
and Power Company; capital, $5,000. 

Wardner, Idaho.—Edisun Illuminating 
Company, of Wardner; capital, $30,000. 

New York, N. Y.—The Johnstone Under- 
ground Conduit Co.; capital, $1,250,000. 

Moravia, N. ¥.—The Moravia Electric 
Light, Heat and Power Company; capital, 
$20,000. 


Marquette, Mich.—Lake Superior Engi- 
neering and Construction Company; cap- 


Bell 





° ital, $200,000. 
Paxton, Ill.—Parlor Electric Company ; 
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Fic. 2.—Front View or THE BALL & Woop Company's 500 Horse-Power Hien Sreep VERTICAL ENGINE. 


the materials and workmanship required for 
the proper completion of the work in all its 
details; all labor and material used to be of 
the very best quality of their respective 
kinds. Should any work or materia! differ 
from the kind and quality herein described, 
or meant to beemployed, or should any of it 
not be approved by the superintendent of 
the Bureau of Electricity, the same is to be 
immediately removed, if so ordered, and 
replaced with proper materials or workman- 
ship. Further, the contractor is to bear all 
loss or damage which may arise from acci- 
dent, neglect or non-compliance with the 
plans or specifications in their true intent 
and meaning, expressed or understood. The 
entire work to be done without any interfer- 
ence or interruption with the workings of the 
fire alarm system. 

In conclusion, the whole of the above 
work is to be executed in the most sub- 


stantial and workmanlike manner, under the 
direction of the superintendent of the Bureau 
of Electricity, and including everything req- 
uisite to the proper and entire furnishing of 
the work specified, notwithstanding that 
every item necessarily involved in the same 
js not specifically mentioned. 


relative economy of fuel between the two 
types of engines was about as 27 is to 30 in 
favor of the Corliss engine, which figures 
represent the water consumption ordinarily 
obtained from each per horse-power, per 
This advantage in economy was off 
set by the smaller cost of the high speed 
engine, its less floor space and the small 


hour. 


cost of a reserve unit for emergencies, to- 
gether with the better regulation obtained. 
To meet the popular demand for more 
efficient engines, compound cylinders were 
applied to high speed engines with the 
It was found that 
adapted to 


most gratifying results. 


compounding was specially 


this class of engines, and showed a 
greater gain in economy than in the 


Corliss engine. The small cost of these 
compounds permitted their being sold at 
less price per horse-power than the single 
cylinder Corliss, and the question of econ- 
omy between the two was clearly against 


front legs of the frame are arranged to be 
attached just below the gallery floor and 
removed entirely, thus allowing the shaft to 
be rolled out at the front of the engine. 
The rest of the frame is cast in one piece, 
except the guides, which are placed on 
finished seats in the frame. Both valves are 
driven from crank pins, instead of eccentrics, 
one being part of the automatic cut off 
governor, and the other set in a plate 
arranged for an adjustable cut off. The 
rock shafts are carried in adjustable boxes 
placed in a bracket, one end of which is 
attached to the frame and the other end 
supported by a pillar set on the foundation. 
This bracket is placed under the gallery 


floor and forms one of its supports at each _ 


side of the engine. A movable section of 
floor permits ready access to the rock shafts 
for inspection or oiling. 


~_>- 





The Fitchburg, Mass., Gas and Elec- 
tric Light Company has declined the offer 
of the city council to furnish 150 lights, 
burning from half an hour after sunset every 
night till 1 o’clock, at $75 each per year. 


capital, $2,400 ; incorporators, C. H. Lang- 
ford, J. L. Larkin and H. B, Henderson. 


Chicago, Ill.—The Morgan Park & Pull- 
man Electric Street Railway Company ; 
capital, $250,000 ; incorporators, George W. 
Todd, J. H. Weston, W. W. McDonald and 
others. 


St. Louis, Mo.—The Interstate Complete 
Electric Construction Company, with $10,- 
000 capital; Charles P. Lampel, W. F. 
Smith, William Wurdack, Ernest Wurdack, 
incorporators. 

Baltimore, Md.—The Ries Electric Spe- 
cialty Company; capital, $25,000. Incor- 
porators, Elias E. Ries, Lewis 8. Green- 
felder, Leopold Ries, Dave Myers and O. 
Milton Dennis. 


Attleboro, Mass.—Clemons’ Electrical 
Manufacturing Company ; capital, $15,000 ; 
George Demarest, president; M. E. Clem- 
ons, treasurer and general manager, and P. 
E. Brady, secretary. 


Detroit, Mich.—Peninsular Electric Light 
Company; capital, $600,000. The company 
will supply electric light, having purchased 
the rights and privileges of the Brush Elec- 
tric Light Company. 

Chicago, Ill —The Sun Arc Lamp Com- 
pany, to manufacture and deal in all kinds 
of electrical lamps and supplies and fixtures 
of all kinds used for artificial lighting; cap- 
ital, $3,000. Incorporators, M. L. Coffeen, 
George R. Mitchell and Charles R. H. 
Wells. 

Chicago, I1l.—Chicago Mutual Telephone 
Company; capital, $1,000,000; to manu- 
facture instruments, 0; erate telephone sys- 
tems and exchanges, carry on the business 
of electricians and mechanical engineers and 
manufacturers. Incorporators, F. R. Mead- 
owcroft, Michael Burke, Eugene A. Kelly. 

—— ome -—— 

The night of June 24 the power 
station of the Bay County Electric Light 
Company, at Bay City, Mich., containing 
three large Westinghouse engines and six 
dynamos, was totally destroyed by fire. 
The loss is $50,000 ; insurance, $10,000, 
——_- 

The West End Railway Company of 
Boston has received authority from the rail- 
road commissioners to raise $4,500,000 by 
the issue of new common stock at $50 per 
share. The company agreed beforehand to 
sell half of this issue of stock at public auc- 
tion, and the commissioners approve of that 
and suggest that all the stock issued be sold 
at auction. It is estimated, at Boston, that 
the stock will fetch $75 per share at auction, 
and in that case the whole amount of $4,- 
500,000 could be secured by the sale of 60,- 
000 shares. 
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With a view to confirming the experi- 
ments of Mr. J. J. Carty, as detailed in his 
recent paper before the American Institute 
of Electrical Engineers, Messrs. Gulstad and 
Dresing, of the Great Northern Telegraph 
Company, have contributed a series of in- 
teresting articles to the Electrical Review, 
of London. In commenting upon these 
Mr. Frank Jacob writes a very interesting 
letter, which we print elsewhere in this 
issue, on the practical working of his sys- 
tem of simultaneous telephony and teleg- 
raphy. From the data given, which 


appears to be of a most reliable charac ter, it 
seems quite practicable to utilize any well 
constructed metallic telephone circuit for 
telegraphic purposes without in any way 
reducing its telephonic efficiency. 


Our illustrated description of Mr. Henry’s 
‘*sure thing,” electrical fishing bob, proves 
it to be designed as an Ananias killer. It 
isn’t very sportsmanlike to be sure, but its 
efficient qualities may be useful in a time of 
famine. 





In confirmation of our prediction of the 
resignation of Commissioner of Patents 
Mitchell, published in our issue of June 13, 
an Associated Press despatch of June 20, 
says: ‘‘C. E. Mitchell, the Commissioner of 
Patents, expects to leave the city some time 
during the coming week on his annual vaca- 
tion. It is understood that Mr. Mitchell’s 
resignation is to take effect ou the appoint- 
ment of his successor, and it is believed that 
Mr. Mitchell’s earnest desire to retire at an 
early day will influence the president to take 
up the question of his successor aud dispose 
of it during Mr. Mitchell’s absence.” 





The description given on n another page of 
Mr. Tesla’s method and system of convert 
ing electric energy into light will be read 
with eager interest. This work will open a 
new field of exploration. The inventor has 
shown that the rapidly alternating bigh 
potentials are harmless in their physiological 
effects. The lamps he proposes to use will 
be strong, and the amount of wire to operate 
the lighting installation will be materially 
reduced. These are all considerations of 
sufficient importance to place the new 
method io the front rank commercially if it 
gives evidences of practical merit on a large 
scale. 








PROGRESS IN TELEPHONY. 

We lave to report this week a very satisfac- 
tory piece of progress in the reorganization 
of the New York telephone service which is 
steadily being carried out by the Metropoli- 
tan Telephone Company. The latest impor- 
tant stride in this very important work is the 
opening of a new exchange in what is known 
as the wholesale dry goods district of the city, 
at the corner of Spring and Wooster streets. 
In another place we publish an article de- 
scriptive of the new exchange and of the 
novel and thoroughly efficient method used 
in transferring the scene of operations 
from the old office to the new. This article 
will certainly interest telephone men all over 
the country, as most telephone men look to 
New York for model exchanges and for the 
elaboration of improvements in the tele- 
phonic art. 

But the article in question so far as it re- 
fers to the equipment of the new building 
and the manner in which the change of 
offices was worked out so as to be csrried 
into effect at the required moment, practi- 
cally, instantaneously and without a hitch 
of any sort, will certainly call forth the ad- 
miration of all electrical men for a remark- 
ably clever piece of telephone engineering. 
Nobody who has not carefully inspected a 
modern telephone exchange from cellar to 
roof can fully appreciate the difficulties in 
the way of bringing such a transfer to a 
perfectly smooth and successful issue. The 
myriads of wires and connections, vuloerable 
to ‘‘trouble” at a dozen or a hundred differ- 
ent points, are enough to strike dismay into 
the stoutest breast, accustomed to struggle 
with all sorts of electrical adversities. 

We heartily congratulate the Metropolitan 
Company on the policy of progress and im- 
provement which it has adopted and pushed 
on with such determined effort, and which 
bids fair to give the whole of New York 
city a telephone service without rival in any 
part of the country, or, indeed, of the world. 
At the same time we wish to point out that 


much of the credit for the good work that is 
being done in improving the telephone serv- 
ice of this city at all points is due to the 
very efticient technical staff which the 
Metropolitan Company has been organizing 
for the past two years, and the company is 
extremely fortunate in having at the head 
of that staff—in fact as the organizer of it— 
such a capable and experienced telephone 
engineer as Mr. J. J. Carty. Mr. Carty’s 
department supervises the plant at every 
point, and to this careful and systematic 
work carried out under intelligent direction 
and responsibility a great improvement in 
the efficiency of the service can undoubtedly 
be traced. 
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SUN SPOTS AND THE WEATHER. 


The recent sudden and remarkable alter- 
nations in the weather from extreme heat to 
cold occurring at a period of uausual activ- 
ity of solar disturbances, bas revived the 
discussion of the old question of the effect 
of sunspots on terrestrial phenomena. Until 
recently it has been generally held by 
meteorologists that with the exception of 
certain disturbances of the earth’s magnet- 
ism which, like the aurora, are most active 
when sun spots are visible, that the sun 
acted upon us only through its rays, which 
are heat and light waves and by gravity. 
Recent electrical discoveries, however, show 
us that there are other waves of a different 
character from those which, falling upon 
the proper medium, are capable of produc- 
ing heat effects as well as photographic and 
other chemical and optical actions; and that 
these waves are thrown off from the sun 
during those violent upheavals upon the 
sun’s disk, such as are now taking place and 
which we call sun spots. This latter fact is 
easily proved by their effect upon delicate 
magnetic needles and by the existence of 
auroral currents in the earth and in tele- 
phone and telegraph wires. 

While we do not care at this time to 
discuss any theories which purport to trace a 
connection between sun spots and such remote 
effects as the periods of famine in India 
and the prevalence of influenza or other 
epidemics, yet we do think that scientists 
are abundantly warranted in the present 
state of knowledge to systematically pursue 
the subject. To thisend we wish to point out 
that these extraordinary waves which are no 
doubt of an electrical nature and differ only 
from light and heat waves in being longer, 
are quite capable of producing light and 
heat effects or of actually being converted 
into light and heat waves themselves, de- 
pending upon the medium through which 
they pass or upon which they fall. 

This view of the case enables us to in- 
vestigate the subject from a new standpoint 
and removes what bas hitherto been a stum- 
bling block tothose who tried to demonstrate 
any effect of sun spots upon the weather. 
As has been indicated, scientists have con- 
sidered that all manifestations of solar 
energy, excepting, of course, gravity, could 
only affect our climate through rays of light 
and heat, and the most careful observations 
have shown that sun spots, instead of being 
attended by any increased amount of heat, 
really occur at periods of slightly diminished 
solar heat. 

Thus the remarkable series of phenomena 
which seem to come and go with the sun 
spots have been relegated to the realms of 
interesting coincidences. | We hope that 
the present period of activity will not pass 
away without contributing something sub- 
tantial to our knowledge of this fascinating 
subject. 

——— 

KEEPING PLANTS ALIVE BY 

ELECTRIVU LIGHT. 

By the aid of the electric light the Botan- 
ical Missions despatched some months since 
by the authorities of Kew to the West Indies 
were extricated from an embarrassing 
dilemma. They had with them a number 
of Wardian cases containing vine cuttings 
and Gambier plants, which it was deemed 
very desirable to introduce into this island ; 
but, unfortunately, cold weather set in, and 
the efforts to convey these tender plants, 
which had so often ended in failure, threat- 
ended once more to result in dissappoint- 
ment. 

The difficulty was that if kept on deck 
they would be inevitably destroyed by the 
low temperature ; while if taken below, the 
absence of light, which is so necessary to 
the existence of the delicate Gambier plants, 
was almost certain to be equally fatal. 
Under these circumstances it occurred to 
Mr. Morris to avail himself of the electric 
light, of which there was an abundance 
aboard the ‘‘Atrato.” The experiment proved 
jn every way successful. Mr. Morris ex- 


presses the opinion that the use of the electric 
light for the safe passage of valuable plants 
during the Winter months is capable of being 
greatly extended.— Public Opinion. 
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CORRESPONDENCE. 


OUR BOSTON LETTER. 


Mr. Morgan Brooks, secretary aud treasurer 
of the Electrical Eagineering and Supply 
Company, of St. Paul, Minnesota, was in 
the city during the past week. 

Messrs. Wardwell & Company, Bridgeport, 
Conn., has purchased the business and good- 
will—including patents and machinery—of 
the Franklin Electric Company, of Peabody, 
Mass. 

Removal.—General Manager A. H. Chap- 
man, of the Municipal Signal Company, this 
city, reports the removal of his company’s 
oftices from No. 79 Franklin street to No. 
139 Milk street. 

The Sheldon Marble Company, of West 
Rutland, Vermont, has been awarded a five 
years’ contract, by the authorities of town 
na‘ned, to furnish arc and incandescent elec- 
tric lights for both street and commercial 
lighting. 

Mr. E. C. Russell, of the Russell Electric 
Company, this ciiy, sailed on the steamer 
“Furst Bismarck” from New York on June 
18. Mr. Russell will enjoy a few months’ 
respite from business cares in touring 
through various foreign countries. 

Lawrence, Mass.—The equipment of the 
Merrimac Valley Street Railway will con- 
sist of 15 cars. each supplied with trucks 
and motors from the works of the Detroit 
Electrical Company. The power will be 
furnished by the local electric light station. 

Johnson-Clough.—At St. Stephea’s Mem- 
orial Church, Lynn, Mass., Wednesday 
evening, June 24, Mr. Elliott O. Johnson to 
Miss Alice Clough. I join with the many 
other friends of Mr. and Mrs. Johnson in 
wishing them much happiness and Jong life. 

The American Circular Loom Company, 
this city, is doing a remarkably active busi- 
ness for so young an enterprise. Many elec- 
tric lighting companies of New England and 
elsewhere, have extended a liberal patronage 
to this young concern, by having their old 
wires re-covered with the popular ‘‘ canvas 
jacket” insulation. 

The West End Street Railway Company, of 
this city, has issued a circular to other street 
railway companies announcing that the 
former has a number of box and open cars 
for sale. Many of these cars are quite new, 
und a considerable number are constructed 
for electric service (overhead trolley system), 
and are for sale at advantageous prices. 

Boston, June 27. w.tI. B. 





OUR CHICAGO LETTER. 


The Northern Engineering Company, of 
Buffalo, have decided to open a branch office 
in this city. 

Mr. F. C. Tyson, of the Kartevest Fiber 
Company, of Wilmington, Del., was a caller 
at this office last week. 

The Dawn Electric Company, recently in- 
corporated, has secured desirable offices and 
warcrooms into which they will move very 
soon. 

Mr. Angier has just returned from an ex- 
tended trip to the Pacific Coast in the inter- 
ests of the Great Western Electric Supply 
Company. 

Mr, W. S. Wissing, the energetic Western 
manager of the L. J. Wing Disk Fan Com- 
pany, is sending out a very neat and useful 
article in the shape of a liquid thermometer. 

Col. J. H. Shay, of the Munson Belting 
Company, has just returned from a 10 days’ 
business trip in the East. Just which side 
of the grip was filled with orders we can- 
not say. 

Mr. H. K. Gilman, the genial manager of 
the Great Western Electric Supply Company, 
made a flying trip to St. Paul, Minn., re- 
cently, bringing back with him a handsome 
$10,000 supply order. 

Mr. H. B. Morgan. of the Munson Belting 
Company, has just returned from Mish- 
waukee, Ind., where he has been equipping 
with Munson belting the entire electric plant 
of the Dodge Manufacturing Company, 
manufacturers of rope transmission ma- 
cbinery. 

F. F. B. Morse, a grandson of Samuel F. 
Morse, the father of telegraphy, was a wel- 
come caller at the Chicago office of the 
Review this week. Mr. Morse is tbe 
general representative of the Eureka Electric 
Company, manufacturers of the Loomis 
system for electric lighting. Mr. Morse has 
just been allowed several patents relative to 
electric propulsion of street cars. 

Mr. Frank Fisher, of the Fisher Electrical 
Works, is in thecity. Mr. Fisher is super- 
intending the installing of an electric light 
plant in a steamer in course of construction 
ut the large yards at South Chicago, III. 
The Fisher Electric Works are large manu- 
facturers of electrical apparatus espec'ally 
adapted tomarine work. Anespecial feature 
of the good things manufactured by the com- 
pany is their portable electric hatchway 
cluster, facilitating loading and unloading 
of large crafts where time is their most im- 
portant item. By this system all danger 
from fire is obviated. 

Chicago, June 20. L. W. C. 
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OUR ALBANY LETTER. 


Mr. Paul G. Burton, a high school graduate, 
has entered the field of electrical contracts 
and is doing a good business, 

The Albany Railway has almost completed 
its new track in the northern part of the 
city, and motors are now running on that 
section of the road. 

The Electric Railway at Saratoga Springs, 
the famous watering place, will soon start up. 
It carries tourists from the village to the 
Geyser and Vichy Springs, two miles below, 
and does an enormous business. 

It Has Been Suggested that in Poughkeep- 
sie, N. Y., they light the streets by electricity 
furnished by water-power. The water- 
p>wer at Manchester, on Wappinger’s Creek, 
would furaish power for several months 
during the year. 

Albany, June 20. L. M. W. 


OUR CINCINNATI LETTER. 


The Russell & Morgan Pciating Company 
have purchased an Edison 450 light dynamo. 

Mr. P. B. Chaney, of the Central Thomson- 
Houston Company, who is stationed at Mt. 
Sterling, Ky., was in the city this week. 

The Nowotny Electric Company report in- 
creased sales of their multiple battery, which 
is considered very efficient for electric bells, 
telephones and annunciators. ~ 

The Bradford Belting Company, of this 
city, are doing a large business in furnishing 
leather belting to different electric light sta- 
tions and electric street railways. All belts 
made by this company are given a thorough 
test of two to three days before shipment. 

The Cincinnati Street Railway are adding 
more machinery to their Colerain avenue 
plant in the shape of a 500 horse-power Ham- 
ilton-Corliss and four 80 horse-power Thom- 
son-Houston generators. They also have a 
500 volt dynamo for furnishing lights for 
their barns. 

Cincinnati, June 24, 1891. E. 8S. M. 





Blowing a Blast for President 
Phillips. 

The American Electrical Works, of Prov- 
idence, has sent to its numerous friends a 
cornet to aid them in joining the patriotic 
orchestra July 4th. The pieces selected are 




















Fig. 1. 


‘Yankee Doodle,” ‘‘ Hail Columbia,” 
‘“‘America,” and ‘‘ The Star Spangled Ban- 
ner,” and if all the friends of Eugene Phil- 
lips, the handsome president of the Ameri- 
can Electrical Works, unite in blowing a 
blast in remembrance of him on the 4th of 
July, the roof of the sky will be lifted. So 
that there may be no mistake a bar of the 
music accompanies the cornet, and if any 
of the recipients desire to give that time- 
honored tune, ‘‘ Captain Jinks,” they can do 
it by reversing the horn. 








FINANCIAL. 

Closing quotations of electric stocks, from 
F. Z. Maguire & Co., Electrical Securities, 
18 Wall street, N. Y., Saturday, June 
27, 1891. New York, Boston and Washing- 
ton Stock Exchanges. 
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Tesla’s New System of Electric Lighting. 


INCANDESCENT LAMPS WITHOUT RETURN 
CIRCUIT—LIGHTING BY CONDENSER 
DISCHARGE. 





We illustrate herewith an interesting sys- 
tem of electric lighting invented by Mr. 
Tesla, and which is the outgrowth of the 
striking experiments described by him re- 
cently before the Institute of Electrical 
Enginee:s. Theinvention is based upon the 
discovery that an electric current of an ex- 
cessively short period and very high poten- 
tial may be utilized economically and prac- 
ticably to great advantage for the production 
of light. As an instance of the lowest prac- 
ticable limits fairly good results have been 
obtained by a frequency as low as 15,000 to 
20,000 per second and a potential of about 
20,000 volts. Both frequency and potential 
may be enormously increased above these 
figures, the practical limits being determined 
by the character of the apparatus and its 
capability of standing the strain. 

To produce a current of very high fre- 
quency and very high potential, certain well- 
known devices may be employed. For in- 
stance, as the primary source of current or 
electrical energy a continuous current gener- 
ator may be used, the circuit of which may 
be interrupted with extreme rapidity by 
mechanical devices, or a magneto-electric 
machine specially constructed to yield alter- 
nating currents of very small period may be 
used, and in either case, should the potential 
be too low, an induction coil may be em- 
ployed to raise it; or, finally, in order to 
overcome the mechanical dfficulties, which 










Fie. 2, Fie. 3. 


in such cases become practically insuperable 
before the best results are reached, the prin- 
ciple of the disruptive discharge may be 


utilized. By means of this latter plan a 
much greater rate of change in the current 
is poolened than by the other means sug- 
gested. The current of high frequency is 
produced by the disruptive discharge of the 
accumulated energy of a condenser main- 
tained by charging said condenser from a 
suitable source and discharging it into or 
through a circuit under proper relations of 
self-induction, capacity, resistance and 
period in well-understood ways. Such a 
discharge is known to be, under proper con- 
ditions, intermittent or oscillating in char- 
acter, and in this way a current varying in 
strength at an enormously rapid rate may 
be produced. Having prcduced in the 
above manner a current of excessive fre- 
quency, by means of an induction coil, enor- 
mously high potentials are obtained—that 
is to say, in the circuit through which or 
into which the disruptive discharge of the 
condenser takes place is included the prim- 
ary of a suitable induction coil, and by a 
secondary coil of much longer and finer wire 
is converted to currents of extremely high 
potential. The differences in the length of 
the primary and secondary coils in connec- 
tion with the enormously rapid rate of 
change in the primary current yield a sec- 
ondary of epormous frequency and exces- 
sively high potential. Such currents are 
not available for use in the usual ways; but 
if either of the terminals of the secondary 
coil is connected to the leading-in wires of 
an ordinary incandescent lamp, the carbon 
may be brought to and maintained at incan- 
descence, or a lamp may be rendered lumin- 
ous by simply being held near the secondary 
circuit. 

The inventor thinks the effects thus pro- 
duced are attributable to molecular bom- 
bardment, condenser action, and electric or 
etheric disturbances. 

In carrying out the invention, care must 
be taken to reduce to a minimum the oppor- 
tunity for the dissipation of the energy from 
the conductors intermediate to the source of 
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current and the light-giving body. For this 
purpose the conductors should be free from 
projections and points and well covered or 
coated with a good insulator. The body to 
be rendered incandescent should be selected 
with a view to its capability of withstanding 
the action to which it is exposed without 
being rapidly destroyed, for some conductors 
will be much more speedily consumed than 
others. 

In the accompanying engravings, which 
illustrate Mr. Tesla’s apparatus, Fig. lisa 
diagram of a system, and Figs. 2 and 8 are 
vertical sectional views of special forms of 
light-giving devices. 

G is the primary source of current or elec- 
trical energy, in the present illustration an 
alternating current generator of compara- 
tively low electromotive force. The poten- 
tial of the current is raised by means of an 
induction coil, having a primary P and a sec- 
ondary 8. This secondary charges a con- 
denser C, and this condenser discharges 
through or into a circuit A, having an air- 
gap a, for maintaining a disruptive dis- 
charge. By the means above described a 
current of enormous frequency is produced. 
To convert this into a working current of 
very high potential, in the circuit A is con- 
nected the primary P’ of an induction coil 
having a long fine wire secondary 8S’. The 
current in the primary P’ develops in the 
secondary S' a current or electrical effect of 
corresponding frequency, but of enormous 
difference uf potential, and the secondary 8’ 
thus becomes the source of the energy to be 
applied to the purpose of producing light. 

The light giving devices may be con- 
nected to either terminal of the secondary 
S'. If desired, one terminal may be con- 
nected to a conducting wall of a room or 
space to be lighted and the other arranged 
for connection of the lamps therewith. In 
such case the walls should be coated with 
some metallic or conducting substance in 
order that oy 4 may have sufficient conduc- 
tivity. The lamps or light-giving devices 
may be an ordinary incandescent lamp; 
specially designed lamps are now preferred, 
however. This lamp consists of a rarefied 
or exhausted bulb or globe which 
incloses a refractory conducting 
body, as carbon, of comparatively 
small bulk and any desired shape. 
This body is to be connected to the 
secondary by one or more conductors 
sealed in the glass, as in ordinary 
lamps, or is arranged to be induc- 
tively connected thereto. For this 
last named purpose the body is in 
electrical contact with a metallic 
sheet in the interior of the neck of 
the globe, and on the outside of 
said neck is a second sheet which is 
to be connnected with the source of 
current. These two sheets form 
the armatures of a condenser, and 
by them the currents or potentials 
are developed in the light-giving 
body. As many lamps of this or 
other kinds may be connected to 
the terminal of S’ as the energy 
supplied is capable of maintaining 
at incandescence. 

In Fig. 3, J is a rarified or exhausted glass 
globe in which isa body of carbone. To 
this is connected a metallic conductor f, 
which passes through and is sealed in the 
glass wall of the globe, outside of which it 
is united to a copper or other wire g, by 
means of which it is to be electrically con- 
nected to one pole or terminal] of the source 
of current. Outside of the globe the con- 
ducting wires are protected by a coating of 
insulation h, of any suitable kind, and in- 
side the globe the supporting wire is inclosed 
in and insulated by a tube or coating k of a 
refractory insulating substance, such as 
pipe-clay or the like. A reflecting plate / is 
shown applied to the outside of the globe 0. 
This form of lamp is a type of those designed 
for direct electrical connection with one 
terminal of the source of current ; but there 
need not be a direct connection, for the 
carbon or other illuminating body may be 
rendered luminous by inductive action of 
the current thereon, and this may be brought 
about in several ways. The preferred form 
of lamp for this purpose is shown in Fig. 2. 
In this figure the globe } is formed with a 
cylindrical neck, within which is a tube or 
sheet m of conducting matcrial on the side 
and over the end of a cylinder or plug x of 
any suitable insulating material. The lower 
edges of this tube are in electrical contact 
with a metallic plate 0, secured to the cylin- 
der n, all the exposed surfaces of such plate 
and of the other conductors being carefully 
coated and protected by insulation. The 
light-giving body e, in this case a straight 
stem of carbon, is electrically connected 
with the said plate by a wire or conductor 
similar to the wire f, Fig. 3, which is coated 
in like manner with a refractory insulating 
material k. The neck of the globe fits into 
a socket composed of an insulating tube or 
cylinder p, with a more or less complete 
metallic lining s, electrically connected by 
a metallic bead or plate r with a conductor 
g, that is to be attached to one pole of the 
source of current. The metallic lining « 
and the sheet m thus compose the plates or 
armatures of a condenser. 

















«x» Mr. John M. Fogle is the new man- 
ager of the telephone exchange at Charles- 
ton, 8S. C. 


»*, An Albany young man, one of the 
400, was captivated by a telephone girl’s 


voice. And they were married. 


«*, The telephone cables in the river at 
the Michigan street bridge, Milwaukee, have 
been reported as a nuisance. A number of 
vessels have been caught by them recently. 


«*, A Wall street broker has become vio- 
lently insane. He imagines that Henry M. 
Flagler, of the Standard Oil Company, and 
Henry M. Stanley, the African explorer, 
have control of him mentally by means of 
an electrical contrivance. 

_>- 

The Standard Acoustic Telephone. 

The accompanying illustration shows the 
Standard telephone manufactured by the 
Bostwick & Burgess Manufacturing Com- 
pany, Norwalk, Obio. It is designed fora 





STANDARD TELEPHONE, 


private line telephone, for use on lines under 
one mile in length, The instruments and 
appurtenances are sold outright and at a 
moderate price. 
_—_—_—_—_o <> e—_—_- 
Abuse of the Telephone. 

Like its contemporaries, the Journal yester- 
day was made the victim of a hoax which 
came to it by telephone. Some ‘‘smarty” 
pretended to give an account of a terrible 
fight on board a vessel at Amherstburg. As 
an item of news it would have been of great 
importance. As a hoax, however, it was 
neither ingenious nor clever. Thatistosay, 
it was a brutal lie and contained nothing 
that would have exposed the deception nor 
concealed any joke. 

The Journal undertook to verify it by 
‘calling up” Wyandotte and Amherstburg, 
but was informed that both of those lines 
were out of order. It is the duty of the 
company to investigate the affair and dis- 
courage this abuse of the telephone. Not 
only newspapers but individuals can be put 
at the mercy of any trickster or scoundrel 
that may place himself at the other end of 
the wire. The company would soon find 
itself involved in troubles and expensive 
litigation. — Detroit, Mich., Journal. 

—_—-—- —_- 
Change in Cable Rates. 

The Commercial Cable Company has 
been notified by the European Telegraph 
Administrations that on July 1, the rates to 
the following named countries will be re 
duced one cent per word: Belgium, Holland, 
Luxembourg, Russia in Caucasus, Spain, 
Switzerland, Philippine_Islands, Argentine 
Republic, Paraguay, Uruguay, Algeria, 
Tunisia ; and two cents per word reduction 


ELECTRICAL REVIEW 


will be made to the following points: 
Austria, Greece, Italy, Turkey in Europe, 
Turkey in Asia, Smyrna eva France, Russia 
in Asia, Egypt and Tripoli; three cents per 
word reduction to Amoy, Foochow, Gutz- 
laff, Hong Kong, and Shanghai, in China; 
12 cents per word to Ceylon, 15 cents to 
Cochin China, 8 cents to India, 20 cents to 
Java, 15 cents to Penang via Eastern or 


Thomson-Houston Eleetric Tramway. 
The Thomson-Houston Motor Company, 
of Boston, have recently installed an electric 
tramway at the works of the Pittsburgh 
Plate Glass Company, at Ford City, Pa. 
This installation is especially interesting 
owing to the peculiar conditions under 
which it is working, and furnishes a good 
example of the wonderful pessibilitics of 
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and then transferred to any desired point. 

There are two lines of main track, both of 
which are entirely inside the works, and 
each of which is about 700 feet in length, 
The guage of the road is 9 feet 10 inches, 
which is probably the broadest gauge ever 
used in tramway work. The overhead 
single-wire construction is used, and the 
current for the operation of the motor car 
is generated by a 500 volt Thomson-Houston 


generator of the class known as M. P. 75 

















Fie, 1.—Power Sration For Taomson-Houston ELectrric TRAMWAY AT PITTSBURGH. 


Indo, and 18 cents per word to Canary 
Islands via Eastern or direct Spanish. 
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New York Board of Electrical Control. 

Mr. Moss thinks that no further meetings 
of the board ought to be held until Septem- 
ber. It is probable, however, that a meeting 
will be held at an early date to receive the 
opinion of Corporation Counsel Clark, as to 
the power of the board to revoke the con- 
tract of the Consolidated Subway Company, 


the application of electric power. The pur- 
pose for which the tramway is used is trans- 
ferring the immense plates of glass in 
process of manufacture from one part of 
the works to another. 

Four locomotives, one of which forms the 
subject of the accompanying illustration, are 
in use, each being equipped with a 20 horse- 
power Thomson-Houston motor. This 
motor is used not only to propel the loco- 
motive, but also to drive a hoisting drum 


The Work of Lineman Martin. 

In response to a letter from Mr. W. D. 
Sargent, vice-president and general manager 
of the New York and New Jersey Tele- 
phone Company, Mr. E. B. Blake, manager 
of the local telephone exchange, where the 
lineman is employed who distinguished bim- 
self on the occasion of the disastrous Sea- 
bright fire, wrote as follows : 

‘* Your letter, dated June 18, in reference 
to the service rendered by W. D. Martin 





Fig. 2.—THomson-Hovuston ELectric TRAMWAY. 


on account of the company’s failure to per- 
form its work on time. 

There is little doubt that Mr. Clark’s opin 
ion will be that the board, by the adoption 
of the resolution, did not revoke the Con- 
solidated Comyany’s contract, and that to 
accomplish that end judicial procedure will 
be necessary. In the case of Henry zs. the 
Mayor, wherein a similar question was in 
volved, the courts decided that such a con 
tract could not be revoked until after affirm 
ative determination by the judiciary. 


which, by means of special gearing, is 
thrown in or out at will. 

Glass is loaded on cars which run on 
tracks at right angles to the main track, and 
the hoisting apparatus above mentioned is 
to pull these cars up to the tow cars, which 
run on the main track, and are hauled by the 
locomotives. The tow-cars are ordinary 
platform trucks. The grade of the main 
track is such that the platforms of thetrucks 
are on a level with the side track, and the 
cars, when loaded, are placed on the trucks, 


during the fire at Seabright received. What 
little of the town was saved undoubtedly 
owes its preservation to Martin’s activity 
and presence of mind. When he arrived at 
the fire, which was one of the quickest, it 
had swept through the telegraph and tele 
phone hnes leaving the town entirely cut 
off. He climbed the first pole he came to, 
and on his own responsibility called for help 
from Long Branch and Asbury Park. I 
don’t think his life was in any great danger 
at any time, although the fire was very close 
and the pole burned down ina short time 
after he descended.” 
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A “Sure Thing” Fishing Bob. 


IRA W. HENRY. 


BY 


As the fishing season is upon us, and we 
can scent from afar the stories of the enor. 
mous catches of our friends, with the tales 
of what might have been shown if the fish 
that bit were only landed, I would like to 
present to the electrical fraternity the “ Sure 
Thing” fishing outfit, hoping to thus save 
the souls of the fishermen and the patience 
of their friends. 

Our electrician, when preparing for a day 
off, adds to his store of ‘‘Extra Dry,” a bat- 
tery, condenser and the ‘‘ Sure Thing,” with 
enough insulated wire for a line. There is 
then no reason why he should not supply 
his less fortunate friends with fish for a 
week, if he will carefully read the following 
instructions: (A) Movable cap sliding on 
brass spindle (H) and held in position by 
spring (F). 

(DD) Contact points. 

(E) Eyelet for connection of fishing line. 

(II) Sliding contacts. 

(B) Battery. 

(C) Conden er. 

(G) Ground, 

The line is made of flexible wire, rubber 
covered, the hook being insulated with rub- 
ber tape. excepting a small section near the 


barb. The battery and condenser are con- 




















‘Sure Tune” Fisarne Bos. 
nected in the buat, one side of the latter 
being grounded by a plate in the water, 
while the other is connected to the spindle 
of the float. as the fish nibbles he 
pulls down the cap (A) closing the circuit at 
(DD) and the contents of the con- 
denser, thus paralyzing, if not killing him 
outright. The fish will then float to the sur- 
face and can be landed ina scoop net. As 
will be seen, it is not necessary to handle the 
pole at all after once placing it in position, 
as the working is entirely automatic. 

igi anianincain 
PERSONAL. 

Editor W. A. Kreidler, of the Western 

Hlectrician, Chicago, was a New York vis- 
itor last week, enjoying the sea breezes at 
Manhattan Beach. 
t: Mr. J. E. Hockett, an experienced and 
capable telephone man, is now general man- 
iger of the Card Electric Motor & Dynamo 
Company, of Cincinnati, Ohio. 

Mr. J. M. Lennon, general manager of 
the Standard Electric Corporation, Minne- 
ipolis, was in New York recently. Mr. 
Lennon writes ‘‘E. E.” and ‘‘ M. E.” after 
his name 

Mr. 8S. Dana Greene, of the Edison Gen- 
eral Electric Company, has been elected 
Lieutenant commanding the First Battery 
of the Naval Militia of the State of New 
York, 

Mr. William Henry Harding, ex-secretary 
f the N. E. L. A., and manager of the 
Central Electric Light Company and the 
South Side Electric Company, of Chicago, 
spent a few days in New York, last week. 


As soon 


receives 





ELECTRICAL REVIEW 


An Elektron Marine Installation. 


The illustration presented herewith shows 
a plant recently installed by the Elektron 
Manufacturing Company, of Brooklyn, N. 
Y.,on the steam yacht, ‘‘ Romola,” belonging 
to Mr. Joseph Pulitzer, proprietor of the 
The dynamo’ is an 85 


New York World, 
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light slow speed Perret machine, of the 
usual construction, waterproofed, and is 
coupled by a flange coupling to the shaft of 
the steam engine running 585 revolutions 
per minute. The combination is placed on 
a substantial bracket in the side of the engine 
room, and runs without any appreciable 
vibration. The yacht, which is 120 feet 
long, is well lighted by the dynamo direct 
in the evening and by storage batteries during 
the day time and when the dynamo is not 
running. Where it is desirable to be very 
economical in floor space a different style of 
coupling is used by the Elektron Manu- 
facturing Company, and the space between 
engine and dynamo shortened up consider- 
ably. 


We have received a treatise on ‘‘ The Re- 
presentation of the Mean Yearly Tempera- 
ture of a Place as a Function of its Geo- 


graphical Longitude and Latitude,” by 
Wilhelm Schoch, translated by Frank 
Waldo. The pamphlet is published by the 


Register Publishing Company, Ann Arbor, 
Mich. 


Perret Dynamo as U 


A Western Electric Bell. 

The Western Electric Company, Chicago, 
has put upon the market the call bell illus- 
trated herewith. It is simple, compact, and 
contains many desirable features, among 
which are the shape and position of the 
magnets, which give the maximum power 
with the minimum of battery force. 
With one cell of battery, this bell 
will ring through from 600 to 800 
feet of No. 18 wire, and for any 
ordinary call but one cell of battery 
need be used. The hammer and 
armature are made from a single 
punching, which is copper-plated 
to prevent rusting. Each bell is 
thoroughly tested and adjusted be- 
fore shipment. 

eee 





The Edison Electric Illuminating 
Company has filed with the Secretary 
of State at Albany, N. Y., a certili- 
ate that its entire capital of $4,500,000 
has been paid in full, the last in- 
stallment of $32,200 having been 
paid June 6, 1891. 


JOMPANY’S CALL BELL. 


Peabody, Mass., has voted, to 
one,under the new municipal electric lighting 
law, to establish its own plant. 


seven 





.... The work of constructing a new tel- 
egraph line between Laramie and Ogden, 
Utab, on the Union Pacific Railroad, has 
been ordered resumed. 


.... A test of the system of the Writing 
Telegraph Company, of New York, was 
made between Chicago and New York, June 
21. A 60 word message was successfully 
transmitted and recorded. 


.... The Western Union Telegraph Com- 
pany announces the following reductions in 
the word rates to West Indian and South 
American places, namely : Antigua, 6 cents; 
Guadaloupe, 24 cents ; Dominica, 37 cents ; 
Barbadoes, Grenada, Martinique, St. Lucia, 
St. Vincent, Trinidad and British Guiana, 
47 cents. The rate to all government sta- ° 
tions in Cuba has been changed to 4 cents 
per word beyond Havana, in place of 20 
cents to 40 cents per message on a ten-word 
basis. 


- *_- 


Anti-Induction Wire. 

Users of the telephone instrument, either 
for local or long distance seryice, have ex- 
perienced more or less annoyance with 
noises produced by induction, which have 
frequently prevented an intelligible inter- 
pretation of an important message. Gen- 
erally the induction is caused by heavy elec- 
tric currents used for arc lighting or electric 
propulsion. To obviate this induction, the 
National Electric Company, No. 19 Con- 





Fie. 2.—AntTi-InNpDucTION Wire Witn Correrk SHTELD. 
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SED IN MARINE INSTALLATIONS. 


Parmly, Mitchell & Company, elec- 
tric light and railway supplies, have 
opened offices at Room 315, Telephone 


Building, 18 Cortlandt street, New York. 
The firm is composed of Messrs. C. F, 
Parmly, P. W. Mitchell and C. D. Double- 
day, all well known to electrical people. 
The Columbia incandescent lamp is one of 
the many specialties they will handle. 





gress street, Boston, Mass., is manufactur- 
ing the wire shown in the accompanying 
illustrations. The anti-induction wire con- 
sists of a core covered with rubber and 
woven material. Over this there is a thin 
strip of thoroughly annealed iron or copper, 
wound several turns to the inch, and over all 
another layer of woven insulating material. 
This strip acts as the return conductor, 
thus making a complete metallic 
and thoroughly insulated circuit 
combined into one line. The iron 
strip also acts as a protection against 
abrasion, thus preventing ground 
circuits going through trees, ete. 

Recently, at the electric light 
and power station at Beachmont 
(Revere Beach), Mass., a practical 
test of this wire was made be- 
fore a number of electrical people 
by Mr. Charles W. Putnam, of the 
National Electric Company, which 
proved successful ; and to quote Mr. 
W. E. Geer, of the ‘‘ West Shore” 
Electric Company, who witnessed 
the test: ‘‘ This test fully verifies 
all that has been claimed for this 
anti-induction wire. In the Beach- 
mont station,” continued Mr. Geer, 
‘* there are both alternating and con- 
tinuouscurrentdynamosin operation, 
and previous to our adoption of the anti-in 
duction wire, it was next to impossible to con- 
verse through our telephone instrument, but 
with the use of the anti-induction wire the 
noises have ceased.” Capt. B. 8. Flanders, 
superintendent of the Boston Fire Alarm 
Department, gives this anti-induction wire 
his endorsement. 











* * The Duquesne Traction Company, of 
Pittsburgh, uses air brakes on its clectric 
cars. 


* * A franchise has been granted to a 
company that will connect Laporte and 
Michigan City, Ind., by an electric railway. 

* * The Colfax Electric Street Railway 
Company, of Denver, has secured a mort- 
gage of $150,000 on its franchise and prop- 
erty to help build the road. 

* * The electric car has absolutely perfect 
environments in Minneapolis. Here it is 
heartily welcomed as a convenience, a civil- 
izer, and a boomer of real estate values.— 
Minne apolis Tribune. 

sae alla acs 
Edison Electric Locomotives for Mines. 

The Edison General Electric Company, 
New York, is exploiting the electric loco- 
motives illustrated herewith. In Fig. 1 is 
shown a locomotive for metal mines. It 
has a track gauge of 18 inches. A 15 horse- 
power locomotive is shown in Fig. 2. These 
machines are made in the following sizes: 
9 kilowatts, or 1°4 tons; 11 kilowatts, or 3 
tons; 30 kilowatts, or 5 tons; 70 kilowatts, 
or 9 tons. 

The nine kilowatts size is made especially 
for use in mills and in mines on very small 
veins, the dimensions of the locomotive and 
power developed being such as especially to 
adapt it to such purposes. 

In its construction, care has been taken to 
distribute the weight so that all four wheels 
will bear evenly, a feature which insures a 
maximum traction. where both axles are 
driven from the same motor, and which 
otherwise contributes to the perfection and 
economy of the machine. 

The motor itself is well protected by a 
metal housing, so arranged as to give ready 
access to the commutator and brushes by 
the simple lifting of a slide; and by remov- 
ing four bolts and raising the main cover, 
the whole motor is exposed to view and its 
various parts are thrown open to inspection. 

By this arrangement the motor is thor- 
oughly protected—a feature of the utmost 
importance, especially in mine work, and at 
the same time access to the working parts is 
readily gained without recourse to the tedi- 
ous operations required by enclosed motors 
of other makes. 

The power is transmitted from the motor 
to both axles by means of spur gears only, 
the pinion of the armature shaft gearing 
with a wheel on a counter shaft, central be- 
tween the two axles and directly beneath the 
motor. From another wheel on this counter 
shaft the power is transmitted direct to the 
car axles. This simple arrangement per- 
mits of the fewest possible moving parts, 
and insures maximum efficiency in the trans 
mission of the energy of the motor to the car 
wheels. 

All the gearing is well protected from dirt 
and possible accident by the cast iron frame 
of the locomotive ; and by attaching all the 
bearings rigidly to the frame the possibility 
of the different shafts and axles getting out 
of true with each other is entirely removed. 

The total weight of this compact little lo- 
comotive is only 3,500 pounds ; and as be- 
fore stated, although it has a gauge of but 
18 inches and stands only 31 inches atove 
the rail, it develops 10 horse-power. 

The 11 kilowatt locomotive is a somewhat 
larger and more powerful machine, adapted 
to cases where there is more room and where 
heavier work is required. 

Like the first, its design is very strong and 
compact, but the frame, instead of being 
cast in one piece, consists of several bolted 
together in a most substantial manner, The 
housing for the motor and gearing is of 
wood. 

On the smaller machines of this type a 
15 horse-power motor is used, one end of 
which is hung to a support on the frame, 
and the other flexibly suspended after the 
regular manner found so efficient in street 
railway practice. In this, as in the 10 horse- 
power locomotive, the motor is connected 
to both axles by direct gearing. 

The locomotive has a seat at either end 
for the engineer, within easy reach of the 
lever of a powerful hand-brake, and a switch 
of the regulation street railway type, the 
latter having one lever by which the motor 
is brought to a standstill, started up or re- 
versed, and the speed regulated according to 
requirements. 

: The cut of this locomotive (Fig. 2) shows 
it with the housing removed. It can be 
adapted to any gauge greater than 30 inches. 


ELECTRICAL REVIEW 


MOVING A TELEPHONE EXCHANGE. 
(Continued from the first page.) 
seven hours of the day, and even during 
these seven hours there are two periods of 
about two hours each when the work is 
much heavier than during the other three 








of the Metropolitan Company; Mr. J. C. T. 
Baldwin, one of Mr. Carty’s chief assistants 
having had the supervision of the work at 
Spring street during the time that prepara- 
tions for moving have been going on. 

The underground cable run at Spring 
street is worthy of special notice. Provision 
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hours. As each operator handles more than 
500 connections a day, it is easy to see that at 
times the work is somewhat pressing. 

The work of moving from one exchange 
into the other was accomplished in the neat- 
est and most satisfactory manner possible 
to imagine, and we think it constitutes a 
noteworthy feat of telephone engineering. 
Not a single overhead wire was used in the 
transfer, the whole being done by means of 
underground cables. The Spring street dis- 
trict is thoroughly interlaced with under- 
ground cables, there being upwards of sixty 
100-conductor cables running into the ex- 
change. Seventeen of these cables run past 
the new exchange, and in the subway vault 
in front of the building branch cables were 
spliced on and led up to the terminal room. 
All the spare wires in these cables were then 
used to bring over the lines working in the 
other cables at the old office, cross connec- 
tions being made between the cable beads 
there. In this way all the lines running 
into the old oftice were tapped over into the 
new entirely through underground cables. 
The lines were kept open in the new switch- 
board, and when the time for putting the 
new board into service the only operation 
necessary was to withdraw the disconnect- 
ing plugs and in a moment the service was 
transferred from one office to the other 
without the slightest hitch. 

Of course, the preparations for this quick 
and effective change have occupied months 





has been made for upwards of seventy 100- 
conductor cables. The cables are brought 
in from the subway vault in Spring street, 
to the cellar of the building in separate tiers 
on stout racks having wooden pulleys or 
guides for each cable; they are carried in 
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side. The connections between the cables 
and the switchboard are then made by run- 
ning wires through from one side of the 
board to the other. 

The entire arrangement of the Spring 
street building is such that we have no hesi- 
tation in stating it to be a model central 
office in every particular. In every detail 
careful foresight and systematic work is 
evident, and at present this is all the more 
remarkable, because much that bas been 
done is of a temporary nature only and must 
all be done over again when all the under- 
ground cables are brought into the new 
building. As things are now, all the lines, 
about 1,700, are working through the 17 
cables which run past the new exchange 
into the old, but gradually all the 60 or 70 
cables which serve the district will be spliced 
permanently into the new office, and this 
will necessitate re-running most of the wir- 
ing in the terminal room, including that of 
the cros3-connecting board. Some idea of 
the magnitude of this work can be gathered 
when we state that there bave been used 
about 40,000 feet of insulated wire in this 
terminal room alone, and the number of 
soldered connections required is positlvely 
startling. 

From the foregoing description, it will be 
seen that the work of moving a large tele- 
phone exchange from an old one into a new 
one, with at the same time a complete change 
of apparatus, is an undertaking requiring 
considerable skill and foresight to carry out 
successfully. In this instance it is quite 
evident that nothing bas been wanting, either 
in the plans or in the executicn of them. 





** The Cairo, Ill., Electric Railway 
Company, has commenced operations and 
has made arrangements for its working 
capital by mortgaging the road to the St. 
Louis Trust Company, for $75,000. 
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Fig. 1.—Ep1son Exectric Locomotive FOR MeTat MINES, FoR 18 INCH GAUGE. 


pipes under the elevator shaft and then have 
a clear run up the cable shaft to the terminal 
room immedistely below the operating room. 
At intervals in the shaft they are supported 
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* * Theodore Rohrback has filed in the 
Court of Common Pleas, at Baltimore, Md., 
a suit against the Chesapeake and Potomac 


Fig. 2.—15 Horse-Power Epison ExLectric Locomotive With COVERING FOR THE MoToR REMOVED. 


and much patient and painstaking work has 
been spent in perfecting every detail. To 
show the value of good technical organiza- 
tion it must be mentioned that the scheme of 
transfer was planned and carried out entirely 
by the technical staff working under the 
directions of Mr. J. J. Carty, the electrician 


on the beams by means of clamps; at the top 
of the shaft they curve out iato the terminal 
room, and are headed up on racks at one 
side of the Hibbard distributing board. 
Wires are run from the cable heads to one 
side of the distributing board, the switch- 
board cables being connected at the other 


Telephone Company, claiming $10,000 dam- 
ages for the removal of a telephone from 
his drug store. He claims that he had a 
yearly contract with the company, and that 
they tried to raise rates on him before the 
contract expired. Then they removed the 
instrument. 
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Simultaneous Telegraphy and 
Telephony. 


In discussing his system of simultaneous 
telegraphy and telephony, Mr. F. Jacob, 
writes as follows in the London Electrical 
Review: 

The method consists, briefly stated (to 
take the simplest case of a line or cable with 
two conductors), in first forming a metallic 
circuit by looping the two conductors, and 
then forming a second circuit over the two 
conductors, combined as a single wire, with 
earth asthereturn. Resistances, condensers, 
or both together (the precise arrangement 
depending on the length of the line and the 
type of instruments employe 1) are connected 
at each station, duplex-bridge-wise, to estab- 


lish equality of potential between the ends 
of the conductors, and it can be seen that 
when balance is established the metallic cir- 


cuit with its instruments will remain en- 
tirely unaffected by any currents passing 
over the “‘ earth circuit,” and vice versa. In 


the case of lines containing a larger number 
of conductors, these would first be divided 
up into simple metallic loops, and then by 
balancing the separate metallic circuits and 


treating ‘the 2m as single conductors, as de- 
scribed above, further metallic circuits 
Would be furnished from them as required. 
The whole operation of balancing is almost 
as simple as that of taking an ordinary 
Wheatstone bridge test, and the balance, 
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once established, remains unaltered for years 
—any climatic changes affecting, of course, 
both sides of the balance equally 

The plan of employing properly arranged 
metallic circuits to eliminate the effects of 
induction is well-known to be an efficacious 
one, but the fact that its adoption reduces 
the number of working circuits to half that 
of the number of wires on the line consti- 
tutes in most cases a fatal objection to its 
use. The great merit of my device lies in 
this: That it is able toafford all the advan- 
tages of metallic circuit working without 
any reduction in the number of working 
circuits. In fact, it gives as many circuits 
as there are wires, just as though the lines 
were worked in the ordinary way, but with 
each circuit entirely independent of, and free 
from, any interference from the rest. 


Fie. 1.—Wriuson’s 1,000 Horsz Power Dyn 


The system has been in use for the past 
seven years on the Commercial Cable Com- 
pany’s twocore cable, connecting Nova 
Scotia with the United States. This cable 
is about 520 knots long. Sir W. Thomson’s 
siphon-recorder is used on one circuit and a 
relay of the Brown and Allan type on the 
other, with perfect success and freedom from 
mutual interference between the circuits. 
The balance has required no attention since 
first put up. The same company also uses 
the system on a two-core cable connecting 
their stations at Weston- super-Mare and 
Waterville (Ireland). This cable is about 
330 knots long, and the connection between 
the cable end at Weston-super-Mare and the 


office in London is made by overhead wir«s 
about 140 miles in length. Working is 
carried on direct between London and 
Waterville with automatic translation at 
Weston-super-Mare, and this case is even 
more interesting than the foregoing, as one 
of the circuits from London to Waterville is 
duplexed in the ordinary way. 

I am further permitted, by the kindness 
of Mr. W. H. Preece, to mention that he 
has tried this system between London and 
Sangatte (7.c., over about &4 miles of land 
line and 21 knots of cable) on the London- 
Paris telephone line, with perfect success 
and absolute non-interference between the 
two circuits worked over the same pair of 
wires. He used telephones on one circuit 
while a Wheatstone automatic apparatus 
was working at the rate of 200 words per 
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minu‘e on the other, and no better proof of 
the value of the system can be desired than 
is afforded by the success of this experiment. 


— me 

The Richmond County Belt Line Rail- 

way, Of Savannah, Ga., has decided to 
adopt the electric system for the proposed 
road to Murray Hill, instead of the dummy 
line that has been contemplated. 

It would pay people owning property 
between this city and Haywards to take a 
ride over the electric road to Berkeley and 
then talk with the residents of the localities 
passed through as to the effect of the im- 
provements on real estate values and general 
prosperity. — Oakland, Cal., Tribune. 








—— Grand Haven, Mich., has granted 
franchises for electric lights and railways. 





The Heisler Electric Light Company 
of Philadelphia, through their agents, the 
Belton Electric Company, of Belton, Texas, 
have just sold a complete plant at Hallets 
ville, Texas. 





—— The electric light plant of the Ponce 
de Leon hotel, at St. Augustine, Fla., is un- 
dergoing a complete overhauling by Elec 
trician Ayers. The wires have been taken 
out of the ground and are being hung over- 
head. The wires connecting the Alcazar 
hotel with the Ponce de Leon plant, which 
are carried across the Altameda on poles, 


will be taken down, thus removing what 
has not been an ornament, although a neces 
sity. The Alcazar will be supplied with a 
separate plant, as the additional rooms being 
added to the Alcazar make too heavy a de- 
mand on the Ponce de Leon plant. 
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A Thousand Horse-Power Dynamo, 

In the accompanying engravings is illus- 
trated the Willson dynamo electric machine 
designed with special reference to use in the 
reduction of aluminum. The machine is 
the invention of Mr. Thomas L. Willson, of 
Brooklyn, the secretary of the Willson 
Aluminum Company, of which George F. 
Seward is president,and J. Turner Morehead, 
vice-president. The machine was built by 
the Brady Manufacturing Company and 
William Taylor & Sons, of Brooklyn. The 
machive illustrated is the second one built 
of a type designed by Mr. Willson. The 
proccss under which the company will 
operate in making aluminum is the process 
patented by Mr. Willson involving the re- 
duction of aluminum by heating alumina, 
A L, O,, to fusion by means of an electric 
are between an electrode above and the ore 
beneath, and injecting a reducing gas into 
the crater formed in the molten mass by the 
are in such manner that the gas is intro- 
duced between the point of liberation of 
oxygen and the exposed incandescent sur- 
face of the electrode, whereby the latter is 
protected from corrosion. In reducing ores 
of aluminum under this process, and, in 
fact, under all processes now in vogue, cur- 
rents of very great volume are required. 
The machine herewith illustrated has a 
capacity of 750,000 watts, or something over 
a thousand horse-power, which it develops 
at an armature speed of 530 revolutions per 
minute. The machine (see Figs. 1 and 2) 
comprises a heavy field-magnet frame of 
cast iron, six inches thick, having a base 
70x48 inches. It is provided with wrought 
iron pole pieces and cores. The aggregate 
weight of the machine is 29,442 pounds, the 





Fie. 4.—SEcTION OF ARMATURE OF WILL- 
son’s DyYNAMO. 


weight of the armature without pulley being 
6,163 pounds, the weight of pulley about 
1,000 pounds, of the field-magnet frame 
11,000 pounds, and the pole pieces 
and core of forged iron weighing 7,000 
pounds. The aggregate weight of copper, 
including the field-magnet coils and the 
armature segments, is 7,456 pounds. 
The machine is 7 feet 6 inches high. The 
peculiar feature of this machine is the fact 
that the generating coils of the armature are 
at the same time the commutator strips. 
These are composed of 48 heavy copper bars 
which are arranged circumferentially and 
at a slight inclination to the axis so that 
any bar, after being connected with the 
radial segments of copper at the end of the 
armature and the longitudinal connecting 
bar on the inside of the armature core, will 
be in position to meet the next bar on the 
outside in advance, as will be understood 
from inspection of Figs. 2 and 4. These 
heavy copper bars constitute a continuous 
closed coil circuit around the core, there 
being a single convolution to each coil. The 
mode of connecting the copper bars with the 
radial strips on the end of the armature is 
illustrated in Fig. 4. They are fastened by 
radial stud bolts and these are fastened to 
the horizontal bars on the underside of the 
core by five rivets, as shown in Fig. 2, and 
brazing. The armature core, as seen in Fig. 
2, is composed of a series of laminated iron 
disks strung upon longitudinal insulated 
rods and held in place by a cast iron disk 
clamped by nuts on the ends of the bolts. 
‘The armature is 24 inches in diameter and 
47 inches in length and is attached to its 
shaft, which is of hammered steel, eight feet 
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two inches in length and five inches in 
diameter, by means of an expanding hub 
designed by the inventor, which is seen in 
section in Fig. 2. This is composed of 
conical rings splined to the shaft and drawn 
toward each other by longitudinal bolts. One 
of these rings is mounted at each end of the 
armature and co operates with a split tube 
which is forced into tight engagement with 
the copper bars on the inside of the arma- 
ture, a layer of asbestos being placed be- 
tween for insulation purposes. The heads 
of the bolts, not seenin the engravings, 
are seated e'astically against heavy steel 
springs having a ton pressure, so that the 
aggregate pressure of the six bolts which are 
used to secure the armature to the shaft is 
six tons exerted longitudinally upon one of 
the coned sleeves, The armature is pre- 
vented from shifting longitudinally upon the 
shaft by means of a collar provided with a 


rigidly mounted on a copper bar two inches 
thick. The brushes are 14 in number on 
each side, which may be increased to double 
the number by mounting an auxiliary set 
underneath the bar. They are held in place 
by set screws. Each brush is made up of 
about 50 layers of brush copper riveted 
together at the ends ; each layeris one foot 
long, two inches wide. They aresupported in 
brass brush holders clamped upon the bar 
frictionally by means of set screws, as indi- 
cated in Fig. 3. The brushes may be shifted 
slightly relatively to the armature by means 
of the slot in the brackets supporting the 
brush holding rod. Each field magnet 
contains 1,698 pounds of No. 4 B. & 8S. 
copper wire. The field magnet circuit 
is in shunt relation to the armature. The 
ficld-maynet poles are supported on the cast- 
iron frame by six 1'4-inch Lolts. Ataspeed 
of 130 revolutions per minute, with an ex- 





























Fie. 3.—Enp View or WILLSON’s DyNAMO. 


radial projection which enters a recess in the 
split tube, so that when the latter is clamped 
in place no lateral shifting can occur. The 
laminated armature core is composed of 
about 900 disks one thirty-second of an inch 
thick. The bearings of the armature shaft 
are provided with a right and left hand inter- 
secting spiral thread communicating through 
the duct, indicated in Fig. 2, with an oil cup, 
which results when the machine is in motion 
in a forward and backward feeding of the 
oil and uniform distribution thereof to all 
parts of the bearing. Each segment of the 
armature on the outside is held in place by 
six radial bolts, three at each end, as indicated 
in Fig. 1. At the middie point of the arma- 
ture is a band wire of phosphor bronze three- 
sixteenths of an inch thick wound circum- 
ferentially so as to prevent distortion of the 
armature conductors. The brushes are 


citing current on the field of 38 volts and 76 
amperes, the armature developed 25 volts. 
After several hours run with a saturated 
field, only a slight rise in heat of the arma- 
ture takes place, showing the generation of 
very light Foucault currents in the armature 
bars. The especial advantage of this 
machine is the double function which the 
armature winding performs, namely, that of 
developing the current and of acting as a 
commutator of the generator. By such a 
structure the compass of the machine is re- 
duced, less wire is required for a given 
capacity and sparking is reduced to a mini- 
mum by reason of the slight difference of 
potential between any two adjacent com 
mutator segments as they pass from and ap- 
proach the brush. The conductor segments 
on the inside of the armature are separated 


by asbestos, thus rendering the machine free 
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from possibility of damage in case of heat- 
ing. Mica is used to separate the segments 
on the outside where the brushes bear. The 
success of this machine, it is claimed, dem. 
onstrates the possibility of constructing a 
dynamo of any desired capacity, even up to 
5.000 or 10,000 horse-power. In a machine 
of this type after a continuous service of 
four years, an armature of 10 horse-power 
capacity does not show more than one thirty- 
second of an inch reduction in size from 
wear. <A wide pulley is mounted on the end 
ofthe armature shaft, 36 inches in diameter 
and 26 inches face—(see Figs. 1 and 3.) 
The pulley has a double spider fastened to 
the shaft by both a key and set screws. It 
is claimed that the machine will furnish a 
continuous al] day current of 10,000ampeies, 
It is expected the machine, when in use for 
reducing aluminum, will develop with this 
current strength 50 volts. It is believed this 
is the largest continuous current machine 


ever made. 
>_< 


A Cement for Iron, 

The following formula for an iron cement 
may be of use to our readers : 

The cement is composed of equal parts of 
sulphur and white lead, with a proportion of 
about one-sixth borax. When the composi- 
tion is to be applied it is wet with sulphuric 
acid and then a layer of it is placed between 
the two pieces of iron, which are at once 
pressed together. 

It is said that a joint made in this way will 
successfully withstand the blows of asledge- 
hammer. . 

a eeeaeme 
Westinghouse Meeting. 

The adjourned meeting of the stockholders 
of the Westinghouse Electric and Manu- 
facturing Company, was held in the West- 
inghouse building, at Pittsburgh, June 23, 
at 10 a. M. Mr. Geo. Westinghouse, Jr., 
was not present, but a statement was made 
to the meeting that the work of reorganiza- 
tion was progressing very satisfactorily ; 
that three-fourths of the stock had been 
turned in for transfer to the Mercantile Trust 
Company, and in view of this fact it was 
thought best to adjourn the meeting for a 
short time to give the stockholders who have 
not yet turned in their stock an opportunity 
todoso On motion the meeting was there 
fore adjourned until Wednesday, July 15, 
at 10 o’clock. 

ae 
World’s Fair News, 

The American Indians want to be repre- 
sented by an exhibit at the World’s Fair, 
and at the agencies in the West they are 
signing petitions to be granted the privilege. 
The petitions are addressed to the President 
of the United States and his cabinet, and to 
the Commissioners of the World’s Fair. In 
quite pathetic language they set forth the 
despairing condition of the Indians, and 
protest against the celebration of the dis- 
covery of America—an eveut so momentous 
and disastrous to them—without being ac- 
corded proper recognition and a chance to 
make an exhibit which will not only serve 
as a most appropriate background upon 
which to illustrate the progress of 400 years, 
but will show that the Indians themselves 
have made greater advancement than is gen- 
erally supposed. 








~_>- 
The Detroit Brush Company is no More. 

Articles of association of the new electric 
light company formed to purchase the Crush 
plant in Detroit, were filed last week. It is 
named the Peninsular Electric Light Com- 
pany. The incorporators are Ronald T. Me- 
Donald and Robert 8. Taylor, of Ft. Wayne, 
Ind., Edward Hathorne, of Boston, Mass., 
and Clarence A. Black and James L. Edson, 
of Detroit, who form the board of directors. 
The capital stock is $600,000, divided into 
shares of $25 each, of which Ronald T. 
McDonald holds 394, and a smaller number 


9 
After a very close competition, the 
Heisler Electric Light Company, of Phila- 
delphia, carried off the prize and secured 
the contract for an incandescent electric 
light plant at West Toronto Junction, Can- 
ada. This company has also just sold 4 

plant for Morrilton, Ark. 
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Electric Lighting of the City of London. 

The reproach that has frequently been 
made that in the public electric lighting of 
its thoroughfares London is far behind many 
of the American cities, and also in the rear 
of Paris, Berlin, Vienna, Milan and other 
continental cities, will soon be a thing of the 
past. The first thoroughfare to be lighted is 
Queen Victoria street, which is already 
studded with a number of arc lamps ar- 
ranged on iron standards about 30 feet high. 
These lamps were experimentally lighted 
several evenings this week, and the _per- 
manent illumination is to commence imme- 
diately. 

This, however, is not the first occasion 
that arc lamps have been used in the city. 
About 10 years ago experiments were made, 
but as the lighting was unsatisfactory, it 
was discontinued. Since that time, the city 
commissioners of sewers, (the authority con- 


trolling the lighting, etc., of the city streets), 
has been considering the subject as to the 
general adoption of electrical illumination. 
It was, however, only in 1890, that contracts 
were entered into with the Brush Electrical 
Engineering Company, Limited, for the elec- 
tric lighting of the central and western 
portions of the city, and the Laing, W barton 
& Down Construction Syndicate, Limited, 
for the illumination of the eastern portion. 
At present the cost of lighting the city by 
gas amounts to £10,000 per annum, but with 
the electric light the cost will be increased 
to slightly more than £20,000. Though the 
expense will be greater, there will be at 
least 10 times the amount of light. The 
three divisions of the city contain about 1,000 
gas lamps of about a total of 40,000 candle- 
power. These will be replaced by 400 arc 
lamps of 2,000 candle-power and 1,000 in- 
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candescent lamps, the latter being for the 
illumination of the smal] streets, lanes and 
courts. At the end of 21 years the city com- 
missioners of sewers may acquire, if desired, 
the whole of the generating plant, buildings, 
cables, lamps, etc., used in both the public 
and private lighting. 

The first step towards the lighting was the 
laying on February 3 last, of the first stone 
of the main junction box by the Lord Mayor 
of London, in the presence of many distin- 
guished visitors. Tbis junction box will be 
used for connecting the mains of the two 
contracting companies, so that in the event 
of an accident occurring at either of the 
generating stations, current will still be 
available from the other stations. Since 
then considerable activity has been displayed 
in the laying of the underground mains, 
some of which are laid in four inch iron 
pipes and others in troughs. The first gene- 





alternators are about to be erected together 
with the necessary boilers and engines, these 
being for private lighting. The total capacity 
of the station will be sixteen 40 arc light 
machines and alternators, yielding a total out- 
put of 3,000,000 watts, or, say. just over 4,000 
horse-power. The boilers will all be of the 
Babcock & Wilcox type, which is now so 
frequently adopted in London central 
stations ; whilst the engines will be of the 
Raworth make. 

The concessions of both companies are to 
be transferred to the already constituted City 
of London Electric Light Company, and to 
another company yet to be formed. It is 
expected that the demand for light by private 
consumers—wbich is a monopoly of the com- 
panies—will be very considerable, and that 
the commercial prospects of the undertakings 
are very favorable. A. W. 

London, June 17, 1891. 





Fig. 2.—Front View oF WILLSON’s DYNAMO. 


rating station of the Laing, Wharton and 
Down Construction Syndicate is in course 
of erection on the north bank of the River 
Thames, between the Customs House and 
the Tower of London; the first station of 
the Brush Electrical Engineering Company 
is now almost finished. It is situated on the 
Surrey or south side of the River Thames, 
along the wharvestermed “‘ Bankside.” This 
is almost halfway between Southwark and 
Blackfriars’ bridges, over both of which the 
cables have been carried. The area of the 
site is very large and there is ample space 
for six stations of the size of the one now 
practically completed. The first instalment 
of the plant is already in position. It com- 
prises two Babcock & Wilcox water tube 
boilers of 250 horse-power each, and two 40 
light Brush dynamos which are driven by 
ropes from Raworth engines. Two Mordey 


LITERARY. 
“Proceedings of the United States Naval 
Institute, vol. xvii,” has been received. 


‘‘Hendrick’s Architects’ and Builders’ 
Guide and Contractors’ Reference Directory 
of America,” is at hand. The book is pub- 
lished by Samuel E. Hendricks & Company, 
44-46 Broadway, New York, and consists 
of about 500 large pages, giving very com- 
plete information, as indicated in the title. 

Scribner's Magazine for July (beginning 
the tenth volume) has its leading article ona 
subject which attracts particular attention 
at this season—‘‘ Speed in Ocean Steamers.” 
The author, A. E. Seaton, is connected with 
alarge ship-building firm in England, and 
makes perfectly plain to untechnical readers 
the various conditions which must be borne 
in mind in designing ocean greyhounds, and 
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the most advanced methods which have met 
them. The illustrations show a number of 
the fastest steamers afloat. 


In the July number of The North Amer 
ican Review, which opens the one hundred 
and fifty-third volume and the seventy- 
seventh year of this well known and widely 
circulated monthly, the discussion on the 
right uses of wealth, which has attracted 
marked attention in recent issues, is resumed 
—this time by Baron De Hirsch, the well- 
known Hebrew philanthropist, who has done 
and is doing so much for the benefit of the 
poor and oppressed of bis own race. His con- 
tribution is not long, but the frank statement 
which he makes regarding his plans in ‘‘ My 
Views on Philanthropy” cannot fail to com- 
mand wide attention. 


The New England Magazine for July con- 
tains a variety of good things, and serves up 


a larger portion of fiction than usual. This 
is for readers in the woods and at the sea- 
side. ‘The initial article of the number is 
‘*The State of Maine,” by the Hon. Nelson 
Dingley, Jr. It deals with the past history 
and present resources and attractions of the 
State in a concise andinteresting way. The 
accompanying illustrations are very happy, 
and the excellence of them shows how 
greatly this magazine is improving in 
its art department. The many admirers on 
this side of the Atlantic of the late Philip 
Bourke Marston, the poet, who sang ina 
life-long darkness, will read with pleasure 
a charming little posthumous poem from 
his pen, called ‘‘ Her in All Things.” It 
came with others to the editors of the maga- 
zine through an American literary friend of 
the poet, and has never been published in 
any English collection of Marston’s works, 








WaNTED._Y oung men with push, 
in every section, to sell the 1891 ,, H. 
P. Electric Motor. Just Ont. Also the 
1891 Battery (runs the motor one week 
without re-charging). 

Better than others at one-half the price. 
Quick sales. To those who have a few 
hours to spare and are interested in elec- 
tricity, a good opportunity is open to make 
money easily. | 
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The Clevelana Wheelbarrow & 
Manufacturing Company, Cleve- | 
land, Ohio, announce that they have pur- | 
chased the business of the Cleveland Wheel- | 
barrow & Truck Company. Mr. S. m 
Wright is president and superintendent of | 
the new company, and Mr. J. W. ee | 
is secretary and treasurer. 


The American Casualty Insu- 
rance and Security Company, of 
Baltimore, Md., has issued a comprehensive 
prospectus which ought to be in the hands 
of every employer. Beecher, Schenck & 
Benedict, 120 Broadway, New York, are the 
general managers of the company and will 
be glad to answer any inquiries. 

The Pennsylvania Railway, with 
its usual enterprise, has made complete 
arrangements for carrying Cape May visitors 
between New York and that popular water- 
ing place. Colonel Walton, proprietor of 
the Stockton Hotel, at Cape May, will, no 
doubt, receive many visitors from the elec- 
trical fraternity, many of whom became ac 
quainted with him during the Electric Light 
Convention last Summer. 

The Hart & Hegeman Manu- 
facturing Company, 190 Pearl street, 
Hartford, Conn., write as follows: ‘‘ We 
have removed our business from Kansas 
City to Hartford, and are increasing our 
facilities and will manufacture a complete 
line of electric light specialties. We have 
been very successful with the ‘‘ Hart 
Switch” and expect, now that we are in a 
manufacturing part of the country, to do 
atill better with that and with other things 
which we will add to our line.” 


For particulars, address 


0. A. FOSTER, 
8 OLIVER ST., BOSTON, MASS. 
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REMINGTON 
‘Standard Typewriter, 


| 
| 
| 
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Presents the practical results achieved by | 
the best inventive and mechanical skill, 
aided by capital and the experience 
one during the FIFTEEN | 
EARS in which it has 

been the | 


THE WORLD! 
133” Send for I/lustrated Catalogue. 


Wyckoff, Seamans & Benedict, 


327 BROADWAY, N. Y. 

















Take a 
Kodak 
With 


You. 





MANUFACTURED BY 


Charles A. Schieren & Co,, 


45, 47, 49, 51 FERRY ST., 
Cor. CLIFF ST. 





** You press the button, 
we do the rest,” 
(Or you can do it yourself.) 
THE EASTMAN COMPANY, 
ROCHESTER, N. Y. 


Send for Catalogue. pone 


=== BRANCHES: 
BOSTON, 119 HIGH STREET. 
PHILADELPHIA, 226 NORTH 3d STREET. 
CHICAGO, 46 SOUTH CANAL STREET. 














Composed of Asbestos, combined with water and acid not erepoviale, compressed and vulcanized 
FOR ELECTRICAL FUR 
Swircu Boarps, ARMATURE SLEEVES, BATTERYCELLS, ‘tee “4 ATING WASHERS, INSULATING 
PARTS FOR ARC LIGHTS, INCANDESCENT Licnts, Motors, CHANDELIERS, DYNAMOS &C. 
Special styles and shapes to order. Prices on application. 
=x. w. JONNS MANUFACTURING COMPANY, 


LE MANUFACTURERS OF 
Asbestos Millboard, Sheathings, Buiiding Felts, 
Liquid Paints, Asbestos Roofing, Ete. 


87 MAIDEN LANE, NEW YORK. CHICAGO, PHILADELPHI“, LONDON, 


HH, W. Johns’ Fire-proof Paints, 


STANDARD WRITING-MACHINE OF) 


ELEOTRIOAL REVIEW 





July 4, 1891 








Burnley Dry Battery 


PATENTED JAN., 1890. 


STRONCER 
than any Open 
Circuit Battery 
on the Market. 
BETTER than 
any other Dry 
Battery yet pro- 
duced. 

Most compact 

in size and 
cheapest. 90 
cents per cell. 
Discounttothe 
Trade and in 
quantities. 


J. H. BUNNELL & CO., 


| Sole Manufacturers and General Agents, 


76 CORTLANDT ST., N. ¥. 
MACHINERY IN STOCK. 








Engine Lathes, 10 in. x 4 ft.; 11in. x 5 ft.; 12 in. 4 
6 ft.; 14 in. x 6 ft.; 16 in. x6 ft.; 18 in. x 8 ft. 20 in. 
8 ft., with ta s attachment; ein. x 12 ft. and 14 ft: 
24 in. and in. x 16 ft.; 30 in. x 10 ft. and 18 ft. ; 


| 86 in. and 38in. x 20 ft.; 42 in.x 12 ft.; 56in. x 18 ft.: 


| 72 in. x 20 ft.; 
| 5 ft.; 


24 in. x Min. x 6 ft.; 


1 
| Machine Tool Co. 





| tity of solution 


Fox Lathes, 13 in. x 
isin. x6ft. Turret 
15 in. and 16 in. 


108 in. x 22 ft. 
15 in. x 6 ft.; 


14 in. x 5 ft.; 
14 in. x 5 ft.; 


Lathes, 12in. x 5 ft.; 


| x 6 ft.; 18 in. x 6 ft.; ‘86 in. x 8 ft. 


Planers, 16 in. -x6in. x 8 ft.; 20 in. + x 4 ft.; 
30 in. x 30 in. 6ft.; 86in. x 
36 in. x 10 ft.; 42 in. *x 42 in. x 12 ft.; "t2 in. x 60 in. x 
15 ft.; 72 in. x 60 in. x 20 ft. 

Friction Shapers, 15 in., 16 in., {in., 22 in., 32 in. 

Crank Shapers, 6 in., 8 ‘in., 10 in., 12’in., 15 in., 16 
in., 20 in., 24 in., 28 in 

Screw Machines, ‘Nos. 1, 2, 3, 4, with or without 
Wire Fi 

Screw Machines, Nos. 5, 6, 7, 8, Power Feed. 

Presses, Nos. 51, 52, 58, Ferracute, Nos. 1, 2, 3, 
Stiles & Parker. 

20 Lincoln Pattern Millers, No. 2. 

Hand Millers, Nos. 1 and2. 3 Cam © utters. 

Bolt Cutters, 14 in. to 1 in., % in. to 2 in. 

2 Profiling Machines. 1 36 in. and 48 in. Gear 
Cutter. 

New Horizontal Boring Machine. Newark 

Send for List of New and Second-Hand Machinery 
in Stock. 


PRENTISS TOOL & SUPPLY CO., P. 0. Box 3362. 
115 Liberty Street, New York. 


THE LAW 





Double Cylinder Battery. 





Surface of 
negative ele- 
mentandquan- 


double that 
found in any 
other open cir- 
cuit cell. 

Weigh care- — 
fully these ad-\ 
vantages. 








Its sale has steadily increased for ten years. 


LAW TELEPHONE C0., 


Sole Makers, 


87 JOHN STREET, NEW YORE. 





for 


Incandescent 


Contractors Complete 





ryAN ADJUSTABLE HAMMER. 


WE CLAIM 
this is the Best, Cheapest, 


Are, and 


Power Plants, 


“K BIG HIT!” THE ELECTRICAL ENGINEERING COMPANY, 


Room 603, 
MONON BLOCK, 
320 DEARBORN ST., 

CHICAGO, 


Superintending Electrical 
Construction, and Advice on 
Electrical and Mechanical 


ILL. Subjects a Specialty. 





Loudest Ringing and Hand- 
somest Electric Bell in the 
United States. 


WRITE FOR PRICES. 





= Plants, 
(Patent Applied For.) 
HAY-HORN MFG. CO., 
63 South Canal Street, 
NEW CATALOGUE Reavy. CHICAGO. | 
Eastern Agt., Jas. H. Mason, 120 Park Ave., B’klyn, N.Y. | 





Marine 
Contracts made with Manufacturing Companies for supplying 
\mmeters and Voltmeters for use with their plants. 


ee Correspondence Solicited, 
Send for Descriptive Circular 235, and Catalogue I-66. 


QUEEN & CO., Makers, 


“Magnetic Vane” Ammeters and Yoltmeters. 


Installations and Electric Special 


T* best and cheapest instruments for Central Stations, Isolated 


Railways. 


Philadelphia. 




















INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON JUNE 2 3, 1891. 





454,462 Electric elevator; Rudolph Sickemeyer, 
Yonkers, | 

454,467, Belt controller for dynamos; William A. 
Foote, Battle Creek, Mich. 

454,470 Signal device for telephone pay stations; 
William Gray, Hartford, Conn. 

454,475 454,476 Electric regulator for constant 
potential; Carl Hering, Philadelphia, Pa., assignor 
of one-half to John Hoskin, same place. 

454,485 Electric arc lamp: Hermann Lemp and 
Merle J. Wightman, Hartford, Conn , assignors to 
the Schuyler Electric Co. of Connecticut. 

454,486 Overhead electric system. 454,488 Com- 
mutator for dynamos or motors; Charles A. Lieb, 
New York, N. Y. 

454,496 Limit switch. 454,626 Electric motor; 
Frank B. Rae, Detroit, Mich., assignor to the De 
troit Electrical Works, same place. 

P.. 503 454,504 Signal attachment for telephones; 
fred D. Sundeen, Swan B. Molander and Gustaf 
Anderson, Mora, and Andrew M. Carlsen, St. 
Paul, Minn 

454,522 ‘Trolley pole mechanism; George H. Lar- 
kin and James Tomkins, St. Paul, Minn. 

454,582 Trolley for railway cars; Edmond Ver- 
straete, St. Louis, same assignor of one-half to Peter 
M. Kling, same plac 

454,536 Electric ar trolley ; 
AT eos Pa. 





William Duncan, 


Speed for dynamo-electric ma 
chines; Brees E. Winkley, Lynn, Mass. 

454, 346 Electric conductor. 454,547 Insulating 
material. 454,548 Compound for the manufacture 
of insulators, packing, etc.; Alfred W. Sperry, 
Hartford, Conn., assignor to himself and G. Weils 
Root, same place. 

454,555 Magnetic separator for paper pulp; Chas. 
H. Atkins, Palmer, Mass. 

454,558 Incandescent electric lamp; Thomas A. 
Edison, Menlo Park, N. J., assignor to the Edison 
Electric Light Co., New York, / & # 

454,572. Electrical pessary; Walter N. Sherman, 
Merced, Cal. 

454.584 Switchboard for telegraph lines; Frank 
T. Viles, Hyde Park, and Nicholas Young, Boston, 
Mass. 

454,598 Galvanic battery; 
New York, N. Y. 

454,604 Electric search- light; Gaston Sautter, 
Paris, France, assignor to Sautter, Harlé & Co., 
same place. 

454,622 System of electric lighting; Nikola Tesla, 
New York, 

454,625 Electrical signal for railway trains; 
Francis P. Lenahan, Wilkes Barre, assignor of one- 
third to Paul A. Oliver, Oliver's Mills, Pa. 

454,627 Electric motor; Alexander B. 
Chicago, TI. 

454,630 Telegraphy; Benjamin B. Toye, Toronto, 
Canada. 

454,643 Electric signal receiving instrument; 
George L. Foote. Brooklyn, N. Y., and William C. 
Moore, Kansas City, Mo., assignors to the Electric 
Secret Service Co., New York, N. Y. 

454,650 Regulating electric lights and power; 
Isaac Herzberg and Abram Herzberg, Philadel 
phia, Pa. 


Philip Hathaway, 


Roney, 


454,669 Electric hose coupling; Joseph B. Strauss, 
( a. 
54,671 454, 673 Lightning arrester; Elihu Thom- 


on Swampscott, ass 


454,672 Lightning arrester; Elihu) Thomson, 
Lynn, Mass. 

454,717 Insulator for marine condensers; Peter 
Decker, Norwalk, Conn. 

454,724 Galvanic battery; Julius Emmner, Jr., 
Washington, D. C., assignor, by direct and mesne 
assignments, to Philip T. Dodge, trustee, same 
place. 

454,746 Electrical fire alarm; Brunswick W. 


Leonard. Saybrook, assignor of one-half to John C. 
Nichols, New London, Conn. 

454,782 Lamp cut-out and system; Elihu Thom 
son, Lynn, Mass., assignor to the Thomsen-Houston 
Electric Co. of Connecticut. 

454,794 Electric connection; John H. Bickford, 


Salem, Mass., assignor to Joseph F. Porter, New 
York, N. Y. 

454,815 Electric light hanger; George W. Smith, 
Union City, Ind. 

454,816 Electric circuit closer; John H. R. Ward, 
New Y ork, N. 


454,818 Electrode for secondary batteries; Boyd 
Anderson, Texarkana, Tex. 

454,832 Electro-magnetic clutch; ErastusS Ben- 
nett, Denver, Colo., and Horace F. Parshall, Balti 
Md. 


more, 


BURT a TOBEY WIRE : GOUPLINE 



















NOW READY. 


For Prices and Samples, 
ADDRESS, 


R. |. Telephone & Electric Co., 


PROVIDENCE, R. I. 





IF you have anything pertaining to electric 
machinery you want to sell, send us the de- 


scription. 


IF you want anything pertaining to electric 
machinery, send us your inquiries. 


FRANK RIDLON & CO., 


Dealers in New and Second-Hand 


Electric Light & Power Machinery, 


196 SUMMER STREET, BOSTON. 
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NOTHING BUT GUM has yet been found reliable for 
INSULATING ELECTRIC WIRES. Don’t put your trust 
in saturated fibre or reclaimed old shoes. We use the best 
GUTTA-PERCHA and PARA RUBBER, and IT PAYS 


BISHOP GUTTA-PERCHA CD., 420-496 East 25t Ot, New York. 


OUR GOODS ARE SOLD BY 


Alfred F. Moore, Philadelphia. The Thomson- 
Houston Electric Co., Boston. The Central N. Y. 
Electric Co., Syracuse. The Illinois Electric 
Material Co., Chicago. The Crowdus Chemical 
Electric Co.,Memphis. Will & Fink, San Fran- 
cisco, Cal., and from the factory, 420-426 East 
25th street, N. Y. 





The Rest Batteries For Experimental Work. 


Experimental work is not all that the Partz Batteries are 
good for, but it tests the strongest claim made for them, 
that they are more permanent, last longer, with less atten- 
tion, than any others of equal efficiency. 

Civen a battery which does your experimental work 
satisfactorily, which holds its efficiency through months 
of neglect and responds cheerily whenever called on, you 
will know something of its other characteristics and will 
want to put it wherever it can serve you. 

Vacation season affords leisure to study up improve- 
ments in your apparatus. We bespeak a share of the 
attention of teachers, superintendents of electric plants, 
of whatever character, and others interested in experi- 
mental work, to the Partz Batteries. 


Pamphlets with full description on application. 


THE S. 8. WHITE DENTAL MANUFACTURING CO., 
Philadelphia, Atlanta. 





New York, Boston, Chicago, Brooklyn, 





THE TELEPHONE, 


BY PROF. A. E. DOLBEAR. 


An account of the Phenomena of Electricity, Magnetism and 


Sound, as involved in its action, with 


DIRECTIONS FOR MAKING 


A SPEAKING TELEPHONE 


ILLUSTRATED. CLOTH. PRICE, 50 CENTS. 


THIS BOOK WILL BE SENT TO ANY ADDRESS ON RECEIPT OF PRICE. 
| 


ELECTRICAL REVIEW, | 
i3 PARK ROW, NEW YORK. | 


JUST PUBLISHED. 


THE ELEMENTS 


ti OF nm 


flunamic Flectricity s Magnetism, 


BY PHILIP ATKINSON, A. M., Ph. DO. 
405 Pages, 120 Illustrations. Price, $2.00. 


A COMPLETE, COMPREHENSIVE TREATISE ON THE PRINCIPLES OF PRACTICAL 
ELECTRICITY, IN THE AUTHOR’S WELL-KNOWN, CLEAR, 
UNMATHEMATICAL STYLE. 


—- This Book will be sent to any address on receipt of price. 


ELECTRICAL REVIEW, 13 Park Row, New York. 








“WARD” ARC LAMPS 





We do not pretend to make one style of lamp to answer every purpose. 


different types of lamp is adapted to run on 
made. 


Each of our 
the particular style of circuit for which it is 


Direct current incandescent plants, central station or isolated, 50 to 125 volts. 


POWER AND STREET RAILWAY CIRCUITS, 220 to 590 VOLTS. 


For this style of circuit we have a special series lamp, running ten in series on 500 volts. 


All Lamps on Direct Current Burn Quietly and Steadily. 


ALTERNATING CURRENT, 49 to 55 VOLTS. 


These lamps are intended for outside use, or wherever the noise in the arc, due to the 
alternations, will not be an objectionable feature. 


You can Add to the Value and Efficiency of a Constant Potential Plant by the use of the “ Ward” Arc Lamps. 





PLEASE CIVE FULL PARTICULARS WHEN WRITINC. 





ELECTRIC CONSTRUCTION & SUPPLY CO., 


18 CORTLANDT STREET, NEW YORK. 


PHENIX BUILDINC, CHICACO, ILL. 


ESTABLISHED i88!. 
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NEw YORK-—14 WHITEHALL ST. 


THE TUCKER ELECTRICAL CONS. CO. 


PHILADELPHIA—806 WaLnur ST. 


CHICAGO-56:FRANKLIN ST 
. PIERCE & CO. THE 


KNAPP ELECTRICAL WORKS. 








FOR DRIVING DYNAM -S. 


THOUSANDS OF HORSE-POWER IN USE DRIVING . 
DYNAMOS, and HUNDREDS of sets of Speed Cones, 
driving all classes of machinery where variable 
speed is desired. 





FOR INFORMATION IN REGARD TO APPLICATION TO DYNAMOS SEND FOR CATALOGUE 
H, AND IN REGARD TO CONES FOR CATALOGUE X, TO 


EVANS FRICTION CONE CO., 85 Water St., Boston. 


EVANS CONES 
FOR 


VARIABLE SPEED. 








UNIVERSAL 


INCANDESCENT 


ARC LAMPS. 


CIRCUITS. 











2 in Series, 

6 to 8 Amperes, 
100 to 120 Volts, 
14 Hour Carbons, 






For 
Central Stations, 
Isolated Plants and 
Electric Street Railways. 


burn in 


They will Pe 
position. 


this 








cO., 
No External Resistance. SAL ARC eee eyo K. 
A Perfect Arc Lamp. yNIvER office, + new Y 
ELECTRICAL RS 9°’ INVESTIGATE 
SUPPLIES - G 


OF ALL KINDS 
MOM Oo 





THE NEW ARC LAMP. 


‘This arrangement of 
carbons (disk and pencil) 
gives unequalled distri- 


12. 13-24 


HOU RS 









. od © 9 bution of light on account 
SPECIALTY r. e | of the superincumbent 
&. % ee? Ah RS mass of the disk, and is 
& i e » Te | far meterette on this ne 
: mod count alone to any penci 

RY vt , Y 4 YOUR BUSINESS CARD | lamp.’’ (See cut). 
ey so AND GET | No light is wasted upon 









TRADE DISCOUNT SHEET. 


CORRESPONDENCE SOLICITED. | 


OUR CATALOGUE AND _ || the ceiling, thus making 
| | it an ideal lamp FOR IN- 
SIDE USE CENERALLY 
and FOR STORE USE 


ESPECIALLY. 





Electrical Testing 


110" RoDIDSOR ceca 
il IVS ; O”. AS ina 
fst yr ONs Uri S Pier O Sis See resrine 





4no Experimental Worx: Pepmensiity MEA a 135 ESSEX ST Boston, 


THE SHORTEST, 
THE LONGEST LIFE, 
THE MOST ECONOMICAL, 


Sor. THE SIMPLEST, 








American 
 ffasualty |nsurance 


Security §o., 
OF BALTIMORE, 


CASH CAPITAL, $1,000,000. 












PERU REE ERR eee wt 





THE BEST 
jaaane cdaee i Lamp in the market to-day. 
Employer’s Liability, ADDRESS: 


| CARBONS USED 


IN T 
Elevator Accident, | | 66 RUSSELL” LAMP 
Public Liability, | |_—-— , 
.\ Leakage of Automatic Sprinklers, | ACENTS, 
General Accident. | B. & S. ELECTRIC EQUIPMENT CoO., 


no | 115 Broadway, New York, N. Y. 
BEECHER, SCHENCK & | ILLINOIS ELECTRIC MATERIAL Co., 
BENEDICT, 158 Fifth Ave., Chicago, II. 
GEN’L MANAGERS, | 


Prices on Application. 
120 BROADWAY, N. Y. 


Steam Boiler Explosion, 


RUSSELL ELECTRIC C0., 


SS Water St., Boston, Mass. 


Write for Circular No. 5. 
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